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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the rig|
liaison
Comm

The m
technid
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as
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review|

Techn

Attenti
patent

ISO/TH
Transy

This

subcla
in the
standd

with 1SO, also take part in the work. ISO collaborates closely with the International Electrd
ssion (IEC) on all matters of electrotechnical standardization.

pin task of technical committees is to prepare International Standards, but in exceptional circum
al committee may propose the publication of a Technical Report of one of the following types:

ental, in
technical

stances a

pe 1, when the required support cannot be obtained for the publication of an Intérnational Standardl, despite

beated efforts;

be 2, when the subject is still under technical development or where for. any other reason there is
t not immediate possibility of an agreement on an International Standard;

be 3, when a technical committee has collected data of different/kind from that which is normally
an International Standard ("state of the art", for example).

cal Reports of types 1 and 2 are subject to review within'three years of publication, to decide whg
p transformed into International Standards. Technical Reports of type 3 do not necessarily hg
ed until the data they provide are considered to be figfonger valid or useful.

cal Reports are drafted in accordance with the rtles given in the ISO/IEC Directives, Part 3.

bn is drawn to the possibility that some of:the elements of this part of ISO TR 14813 may be the
rights. ISO shall not be held responsible:for identifying any or all such patent rights.

R 14813-3, which is a Technical Report of type 2, was prepared by Technical Committee 1S(
ort information and control systems.

locument is being issued in the Technical Report (type 2) series of publications (acc

he future

bublished

ther they

ve to be

subject of

D/TC 204,

brding to

use G.3.2.2 of Part 1.0f the ISO/IEC Directives, 1995) as a “prospective standard for provisional application”

field of transport_infofmation and control systems because there is an urgent need for guidanc
rds in this field should be used to meet an identified need.

This d

cument is Aet'to be regarded as an “International Standard”. It is proposed for provisional applicati

e on how

bn so that

informtion and\experience of its use in practice may be gathered. Comments on the content of this gocument
should|be sent.to the ISO Central Secretariat.

A revigw?Of this Technical Report (type 2) will be carried out not later than three years after its publicatio

N with the

options of: extension for another three years; conversion into an International Standard; or withdrawal.

ISO TR 14813 consists of the following parts, under the general title Transport information and control systems —

Refere

nce model architecture(s) for the TICS sector:

0 Part1: TICS Fundamental Services: This document presents the definition of 32 TICS fundamental services
that are the informational products or services or applications areas provided to a TICS user.

0 Part2: Core TICS Reference Architecture: This document describes an abstract object-oriented system
architecture based on the TICS Fundamental Services.
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O Part 3: Example Elaboration: This document refines the Core TICS Reference Architecture (Part 2) with some
emphasis on traffic management.

O Part4: Reference Model Tutorial: This document describes the basic terms, graphical representations and
modelling views exploited in the object-oriented definition of the architecture development of Parts 2 and 3.

O Part5: Requirements for Architecture Description in TICS Standards: Requirements for Architecture
Description in TICS Standards: This document describes the terminology and form to be used when
documenting or referencing aspects of architecture description in TICS standards.

0 Part: Data Presentation in ASN.1: This document establishes the use of ASN.1 as the normal syntax-notation
to bg¢ used in standards for the TICS sector and a common message form for such ASN.1-based data
elements.

Annex A pf this part of ISO/TR 14813 is for information only.
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Introduction

2000(E)

TC204/WGL1 is a working group whose prime objectives are to provide services to ISO TC204 and its working

groups. A specific mission of WGL1 is to:

0 Other TC 204 Working Groups

0 CIENTC 278 Working Groups

O Jgpanese initiatives

O Eudropean Road Transport and Traffic Telematics programs
O US$ Intelligent Transportation Systems program

O  Adstralian initiatives

O Canadian Initiatives

Full dpcumentation of all possible architéctural approaches is obviously not feasible given the high
resourges required to carry this out. Indeed full documentation and description of all possible apprd
undesifable as an item for Standardisation.

A defined and consistent appreach is however required to facilitate the specification of architecture requirg
enable a clear view to be developed and presented of the work of each participant group This document i
set of|f WG1 documents_.intended to respond to stated WG1 objectives regarding the production o
Refergnce Architecture.

reference

idered and

eveloped

par, well-

level of
aches is

ements to
5 one of a
a TICS

5 adopted
hitecture.

non- proprletary
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TECHNICAL REPORT ISO/TR 14813-3:2000(E)

Transport information and control systems — Reference model
architecture(s) for the TICS sector — Part 3: Example elaboration

The afchitecture of an information and control system merges hardware and software gonsideratiops into a
coordipated and integrated system view. The system architecture is a high level abstraction, or model, of the
. A system architecture should embrace both today’s applications and the applications that are eXpected in
re. Architecture begins with the definition of the conceptual services (e.g. Part 1 - TICS Furldamental
Servicgs). There are several identifiable stages of system architecture development:

a) Rdference architecture
b) Lopical architecture
c) Physical architecture

A reference architecture is the first of all architectures. ltc¢isya concise generic framework which glides the
development of more concrete system architectures. It is large enough that distinct concepts are not merged out of
ity and small enough that it does not become unwieldy.

significant example of a reference architecture in information systems is the Reference Model of Open
s Interconnection (often called the seven_layer model) developed by ISO in the 1970’s. This model has
inned the development of all modern computer networks, allowing services such as global netwprking, of

A refefence architecture is generic and~hon-prescriptive and captures the concepts of the system. |A logical
ture elaborates the conceptuah behaviour, and in so doing it provides more detail about the modularity. A
physical architecture is reached Wwhen the actual distribution of the system modules is defined, thus lgading to

There fis no firm demarcation between a reference architecture and a logical architecture. Thus the egsence of
behavipur and modularity)is present in a reference architecture. The TICS Reference Architecture devg¢loped by
WG1 ghows importantiinter-relationships that arise in the provision of the services of the sector. However|the TICS
Refergnce Architecture is more abstract than, for example, the logical architecture of the US National Archjitecture.

It is erjvisioned that the TICS Reference Architecture will be used by the TC204 Working Groups to devglop their
own lopical.and physical architectures in a cohesive manner.

Some TICS Fundamental Services are already well developed by the industry, while others are less mature.
Therefore the TICS Reference Architecture does not have a uniform granularity across all services. This
characteristic is a direct result of the fore mentioned requirement that architecture embrace the applications that are
intended in the future. This suggests one of the ways in which the architecture will undergo change in the future.

Architectures may present only static characteristics or both static and dynamic characteristics. Dynamic
characteristics may be seen as belonging solely to the design/implementation stages of system development.
However by including dynamic characteristics at the reference architecture stage one can gain important insights
into the static architecture. Thus two orthogonal views of architecture are presented:
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a) static

relationship view (class diagram)

b) dynamic interactive view (sequence diagram)

Part 2 develops a Core TICS Reference Architecture. The static scope is determined by deriving the system
boundary and the use cases from an analysis of the TICS Fundamental Services (Part 1).

The Core Reference Architecture is a reference for the development of national architectures.

This Part elaborates the core by refinement of the two orthogonal views.

The elaboration calls upon domain

expertise
national ¢

The Corg
employed
elaboratg

Readers
methodol

2 Nor

The follo
this part
publicatig
investiga
undated

maintain

ISO/TR 1
sector — K

ISO/TR 1
sector — K

ISO/TR 1
sector — K

3 Ter

For the p

3.1
The Unif

which would be provided by other TC204 Working Groups in the development of ISO standards
roups developing national architectures and standards.

Reference Architecture is elaborated in Clauses 6 to 8. Clause 5 introduces the elaboration 1
d packages. Clauses 9 and 10 identify some of the main dependencies between the packages.

should refer to Part 4 (Tutorial) for an introduction to the modelling views used, in this Part and the
Ogy.

Mmative references

ving normative documents contain provisions that, through reference in this text, constitute provis
of ISO/TR 14813. For dated references, subsequent amendments to, or revisions of, any of
ns do not apply. However, parties to agreements based on-this part of ISO/TR 14813 are encoura
e the possibility of applying the most recent editions_ofthe normative documents indicated beld
references, the latest edition of the normative document referred to applies. Members of ISO a
registers of currently valid International Standards:.

4813-1:1999, Transport information and confrol systems — Reference model architecture(s) for th
Part 1: TICS fundamental services.

4813-2:2000, Transport informationsand control systems — Reference model architecture(s) for th
Part 2: Core TICS reference architecture.

4813-4:2000, Transport infermation and control systems — Reference model architecture(s) for th
Part 4: Reference model tatorial.
ms and Definitions

iIrposes of this'part of ISO/TR 14813, the following semantic definitions apply.

, or by

nethod

. Clause 6 elaborates the classes. Clause 7 elaborates the sequence diagrams. Clausgé 8 descrilpes the

overall

ons of
these
\,ged to
w. For
nd IEC

e TICS

b TICS

b TICS

ed’Modeling Language (UML) is the industry-standard language for specifying, visualising, const

and docu

ucting,

menting the artefacts of software systems. It simplifies the complex process of software design, making a

“blueprint” for construction.!

3.2

A use case is a coherent unit of functionality provided by a system or class as manifested by sequences of
messages exchanged among the system and one or more outside interactors (called actors) together with actions
performed by the system.

1 http://www.rational.com/uml/
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3.3

An actor is a role of an object or objects outside of a system that interacts directly with it as part of a coherent work
unit (a use case). An Actor element characterises the role played by an outside object; one physical object may
play several roles and therefore be modelled by several actors.

3.4
Use case diagrams show elements from the use case model. The use case model represents functionality of a
system or a class as manifested to external interactors with the system.

There are several standard relationships among use cases or between actors and use cases.

Commupnicates - The participation of an actor in a use case. This is the only relationship between actorg and use
cases.

Uses - A uses relationship from use case A to use case B indicates that an instance of thehuse case A will also
includg the behavior as specified by B.

To reirfforce the externality of actors a system boundary separates the actor symbols.from the use case symbols.

35
A package is a grouping of model elements. Packages themselves may de-nested within other padkages. A
package may contain both subordinate packages and ordinary model elements. The entire system descr{ption can
be thoyught of as a single high-level system package with everything else iftit. All kinds of UML model elements and
diagrams can be organised into packages.

Packagies own model elements and model fragments and are<the basis for configuration control. Eafch model
element can be directly owned by a single package, so the package hierarchy is a strict tree.

Packagies can reference other packages so the usage network is a graph. Relationships drawn between package
symbols denote relationships between at least some ofithe elements in the packages. A dependency relationship
implieg one or more dependencies among the modelelements, in which a change in the targeted elemhent may
requirg a change in the source element.

3.6
A clags is the descriptor for a set of abjects with similar structure, behavior, and relationships. UML| provides
notatiogn for declaring classes and specifying their properties, as well as using classes in various ways. Classes are
declargd in class diagrams and used-in most other diagrams. UML provides a graphical notation for declpring and
using ¢lasses, as well as a textualnotation for referencing classes within the descriptions of other model elements.

3.7
A clags diagram is a graph of Classifier elements connected by their various static relationships. (Nate that a
“class’| diagram mayalse contain interfaces, packages, relationships, and even instances, such as objects and
links. Perhaps a bétter name would be “static structural diagram” but “class diagram” is shorter |and well
established.)

3.8
An obLect represents a particular instance of a class. It has identity and attribute values. The same notation also
represents a role within a collaboration because roles have instance-like characteristics.

3.9
An operation is a service that an instance of the class may be requested to perform. It has a name and a list of
arguments.

3.10

A binary association is an association among exactly two classes (including the possibility of a reflexive
association from a class to itself).
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3.11

Generalization is the taxonomic relationship between a more general element and a more specific element that is
fully consistent with the first element and that adds additional information. It is used for classes, packages, use
cases, and other elements.

3.12

A sequence diagram represents an Interaction, which is a set of messages exchanged among objects within a
collaboration to effect a desired operation or result. A sequence diagram shows an interaction arranged in time
sequence. In particular, it shows the objects participating in the interaction by their “lifelines” and the messages
that they exchange arranged in time sequence. It does not show the associations among the objects.

3.13
The system boundary depicted in a sequence diagram maps to the same entity in a use case diagram. THus any
interaction emanating or terminating in the system boundary involves an actor.

In the mgthodology classes are invented for one of three purposes: information, control and interface.

An information class defines objects, which will store data relevant to the operation of.the system and the|actors
and maintain that data with database like services.

A control|class defines objects whose primary purpose is to implement the functions’of the system.

An interfgce class defines objects that perform the data presentation and application interfaces for the actors
3.14
The archiitecture boundary divides the interface classes from these ‘classes, which form the actual architecture,
namely the control classes and the information classes.
In the sqquence diagrams developed in later clauses there is often an implicit interaction across the gystem

boundary| involving an actor. This may be implied whenéver a message is initiated or terminated at an interface
class.

4 Symbols and Abbreviated Terms

4.1 Use [Case diagram

A(jtor

system boundary

Use Case A use Use Case B

Figure 1 — A use case diagram consisting of two use cases and one actor
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4.2 Package Diagram

Packagel

Package2 Package4\

Dependency

Class 1

Class 2

|
|
Package3\ Y

Figure 2 — Package diagram showing nested packages and a dependency relationship

4.3 Clpss diagram

Class Name

Class Name

attribute list
operation list

Figure 3 — Class diagrams showing the use of a single name compartment and three compartments
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4.4 Association

Class 1 ——— Association—-»—

Class 2

Generalisation (inheritance)

Superclass

Subclass-1 Subclass-2

Aggregation

Assembly Class

Part-1 Class Part-2 Class

Figure 4 — Commen types of class association

4.5 Sequience (interaction) diagram

Use Cas

P A

[De¢

scription

Ev

PNt

equence Statement 1

equence Statement 2

System

Boundal
i Interface Class

Event stimulated ‘
by actor

L
Interface Class

Architecture

Boundary
Class 1
Interface object
requests classl
object Oﬁ)eratlon
Class 1

Class 2
class1 object —
requests class
2 object
operation

Class 2

Figure 5 — A sequence diagram consisting of three interactions
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5 Elaboration Method

The core Reference Architecture has been defined in ISO/TR 14813 Part 2, using the UML metatypes actor, use
case, package and class, as well as sequence diagrams. All the instances of the metatypes in the core architecture
are highly abstract. They require a good deal of elaboration before they can be of use in the standards process.
That elaboration is now taken a step further.

The el@boration method is presented in Figure 6. There are four stages. While these are ordered in the\figure, the
whole process is iterative because of the necessity to formulate many new classes and their operatians, guided by
the pripciple of reuse.

The first stage is a transformation and refinement of the abstract classes defined in ISO/TR)14813 Pailt 2. The
process is based on an analysis of the class operations identified in the core reference atghitecture. Thig analysis
leads fo some fairly obvious partitions in the light of domain knowledge already documented in the assogiated use
case gnd the sequence diagram. Each partition is used to define a new control class. Other control classes are
identified in the third stage. This first stage is conducted in clauses 6.1 and 6.2.

The sqcond stage would actually be spread throughout the third stage. It invelves the formulation of a wjde range
of infofmation classes that serve to define the parameters of the class operations involved in the object inferactions
of the|new sequence diagrams. In this report the activity is only partially completed. It is focused |on traffic
management where a large number of information classes are identified\from a single reference source.

The third stage is the key to the elaboration and is presented in clause 7. This stage constitutes a major refinement
of the [sequence diagrams of the core architecture. A sequenhce diagram is developed for each of the Juse case
identified in the diagrams of the core architecture. Elaboratig the logic of each use case results in a signjficant set
of opefations being defined for each class. In some cases'the parameters of these operations are identified. The
process results in the definition of more classes not previously identified in the first two stages.

The fourth stage is a redefinition of the packagées based on the expanded set of classes. This is prepented in
clause|8 for the key classes. Some detailed packaging is defined in 7.2 for classes relevant to Traffic Management.

6 Elaboration of the Classes

The clpss refinement replaces leach abstract class from ISO/TR 14813 Part 2 with a number of classgs. These
classes fall into the categories:

c) coftrol classes
d) infprmation classes

e) interface. classes

Often there is not a clear-cut distinction between control and information classes, but there is usually a [dominant
role which will be noted. Each class is associated with one of the packages defined in ISO/TR 14813 Part 2.

As in ISO/TR 14813 Part 2 the classes will have operations defined in accordance with the logic of the use case.
Here the elaboration of the architecture also includes the definition of the parameters of some of the operations.
The abstract level of the parameters means that it is appropriate to define them as information classes associated
with the relevant control class. (These information classes are considered to be attributes of the associated control
class. Association is the normal means by which complex attributes are implemented in object-oriented software.)

The elaboration will be carried out in several stages. The next clause defines the most important control classes.

© 1SO 2000 — All rights reserved 7


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

Package Core Reference Architecture Sequence Diagram
I ATV =
I >
AVAVAVAY,
| >
Use Case AN I
Class I
AVAVAYAY. 4
AVAVAVAVE i |
|
v Example Elaboration of
the Core Reference
1. Partition and Architecture
transform the abstract
classes into a more v
concrete set of classes 3. Refine the &
in the light of - efine e sequence
requirer%ents diagrams.using the ggquence
' new set,of-classes. lagrams
Elaboftate the classes v,
and\operations as I o Y o N
necessary. RN PO
B o o ol N
Class e
<> S B
< 2. Formulate information
Class classes.
4. Redefine the /
packages E
’—‘ Packages

Figure 6 — Steps in the elaboration of the Core Reference Architecture
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6.1 Control Classes

This clause infers a number of control classes by systematically grouping the operations of the abstract classes of
ISO/TR 14813 Part 2 using general domain knowledge. This systematic grouping is a connection to reality. Each
group corresponds to a new control class.

The operations of these new classes will be defined subsequently at a finer granularity, but they will have to deliver
the functionality implied by the group of operations derived from the abstract class. Usually the new control classes
will have association relationships. The rationale for the identification of each class is presented below.

The rgader may wish to refer to ISO/TR 14813 Part 2 for definitions of the abstract operations occutring in the
tables pelow.

6.1.1 |Roadway Classes

The operations of the abstract Roadway Class in ISO/TR 14813 Part 2 are classified and @rouped in Table 1. This
permit$ the Roadway Class to be replaced in a refinement process by three classes.

Table 1 —Control classes and operations of the Roadway package

Resource Local Control Group Roadway. Group

accept user credit
detect and identify vehicle

resource use statistics

measure & local control

priority request

acecess’external data
access roadway conditions

compute control actions

vehicle safety and logging data fusion

evaluate

manage demand

plan construction and maintenance
predict

priority request

support planning

update geographic data

6.1.1.] Resource

This class is inventéd for the purpose of monitoring the use of parts of the roadway network, particulafly where

commercial vehicle taxes, tolling, and certain safety aspects are involved. A resource object would model| a part of
the nefwork for-which a financial or logging transaction may occur.

6.1.1.2

Local Control Group

This class is invented for the purpose of monitoring and controlling a small or confined part of the roadway such as
an intersection or a section of motorway or several such elements which have a geometric relationship. An object
of this class might contain one or more Resource objects as shown by the aggregation association in Figure 7.

6.1.1.3 Roadway Group

This class is invented for the purpose of exercising strategic control over the roadway network. An object of this

class might contain some geographically extensive Resource objects and a number of Local Control Group objects,
the aggregation being defined in strategic design steps. These associations are shown in Figure 7.

© 1SO 2000 — All rights reserved 9


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

There will be additional operations defined for these control classes which allow their cooperation in line with
defined associations. Many information classes will be defined and associated with the Roadway Group class to

serve the

control operations of the classes in Figure 7.

Roadway Group

6.1.2 T

The oper

0.1 0.1

1.*

Local Control Group

Q

0.1

Resource

Figure 7 — Control class diagram of the Roadway package

ansport Classes

htions of the abstract Transport Class in ISO/TR 14813 Part 2 are classified and grouped in Table 2.

permits the Transport Class to be feplaced in a refinement process by six classes.

6.1.2.1

This clas
classes 4

6.1.2.2

Route

5 is inventeddo-model the geographic characteristics for a route. It is specialised into two importal
s shown in Figure 8.

O-D\Route

This

nt sub-

This su

clace af Darta 1 imvantad far tha mirnnca Af dacerihina raritne for imnartant ranracantating

class—of Route—is—invented—for—the—purpose—of describing—routes—formportantrepresentative trips.

Operations of this class maintain data about services, prevailing conditions and performance, thus it has a role as

an inform

6.1.2.3

ation class.

Public Transport Route

This sub-class of Route is invented for the purpose of defining and operating the routes of public transport services.
The operations also maintain information about stops and interchanges on the roadway network of a public

transport

10

service.
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Table 2 — Control classes and operations of the Transport package

2000(E)

O-D Route Public Transport | Schedule Journey Commercial Forwarder
Route Vehicle
evaluate access running | ad hoc inquiry establish  journey | access incidents select forwarder
_ data . . conditions and . .
post predictions reservation service . monitor vehicle &
o o ke options
orodaic oL rarrmant \.,Uuyu
routes & schedules plan journey . .
recognise vehicle
process operational schedule journey
data

response request

service change

request
6.1.2.4  Schedule
This class is invented to model all types of public transport schedule. The operations relate to time-tgbled and
demarid responsive public transport services. They maintain time:tables, operational data, and demand rgsponsive
vehiclqg itineraries and dispatching. Every Public Transport Route object has a Schedule object associated with it.
6.1.2. Journey
This class is invented to serve route and scheduleplanning for a transportable item. The operations dejelop the

overall

It is alg
goods

Every
trips w

6.1.2.6

This s
interac

A Com

plan for Travellers (i.e. Passengers and alltypes of Drivers).

0 an information class for the total. movement associated with a journey request. The request migh
item to be taken from Consignor to.Consignee, or for a Traveller planning a multi-leg Journey.

Journey object has one or more O-D Route objects associated with it, corresponding to the number
hch make up the Journey object.

Commercial Vehicle

Ib-class of Vehicle (see 6.1.3) is invented for the purpose of controlling commercial vehicles on
ting with classes in the Roadway package.

mercial\Vehicle object which has been assigned to a tour will be associated with a Journey object.

t be for a

of legs or

oute and

6.1.2.7

Forwarder

This class is invented to model some functions of freight movement which are inside TICS.
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Route

6.1.3 V

The oper

6.1.3.1

This clas
There are

bhicles Classes

Vehicle

Vehicle

control vehicle
data fusion

monitor context

O-D Route Public Transport Route
1..* 0..1
1
*
Schedule
Journey
0..1
\ 0'.1
Forwarder Commercial Vehicle

Figure 8 — Control class diagram of the Transport package

htions of the abstract Vehicle Class in ISO/TR™14813 Part 2 are grouped and retained under a singl
in Table 3.

5 is invented to model the control of a vehicle for safety and basic operational purposes.
special classes of vehicle which inherit these characteristics.

Table.3>— Control classes and operations of the Vehicle package

P class

6.1.4 Event Classes

support planning

The operations of the abstract Events Class in ISO/TR 14813 Part 2 are classified and grouped in Table 4. This
permits the Events Class to be replaced in a refinement process by three classes. (See Figure 9)

12
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Table 4 — Control classes and operations of the Events package

Incident

Emergency

Violation

access incidents
predicted incidents

suppport planning

update incidents & emergencies

develop strategy
process emergency
request emergency response

update incidents & emergencies

process violations

avaliiata
wvargule

6.1.4.1 Incident

This clpss is invented to control the process of predicting and handling incidents.

6.1.4.2 Emergency

This clgss is invented to control the process of detecting and handling an emergency. Thus an emergency object
may b¢ associated with an incident object, and vice versa.

6.1.4.3 Violation

This class is invented to control the processing of all violations of ¢egtlations. In the case of a serious \jiolation a
Violatipn object may be associated with an Emergency object.

Emergency 0.1 Incident
0..1
0..1
Viglation
Figllrn Q- Control class rlingrnm ofthe Events pnrl{ngn

6.1.5 Payment Classes

The operations of the abstract Payment Class in ISO/TR 14813 Part 2 are classified and grouped in Table 5. This

permits the Payment Class to be replaced in a refinement process by three classes.
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Table 5 — Control classes and operations of the Payment package

Billing Record Tariff Yellow Pages

compute charges declare tariff maintain yellow pages

create billing record | response request

make payment support planning
6.1.5.1 | Billing Record
This clasp is invented to support the initialisation and completion of a Resource use, and any payment. A
Record opject may be associated with a Vehicle object in the case of tolling transactions.
6.1.5.2 | Tariff
This clags is invented to support the calculation of charges for Resource usage)and variations which n
required.| A Resource object is associated with a Tariff object.
6.1.5.3 | Yellow Pages
This class is invented to maintain the wider information about a general service not held in the Tariff class.
6.2 Interfface Classes
The operptions of the interface classes are grouped at the' same level of abstraction as in ISO/TR 14813
They aregl shown in Tables 6 to 9. The main significance of the interface classes at this stage of archi

elaborati@n is in the definition of the system boundary, and the architecture boundary.

6.21 O

perating Interface

This inteffface class generalises all the different types of operating interface. The operations perform data ¢

support G

perator interaction and interaction with a range of external operational systems.

Table 6 — Operating Interface class and operations

Operating Interface

action request
conformance check

request credit issuer payment

Billing

hay be

Part 2.

fecture

isplay,

reservation request

6.2.2 Travel Terminal

This interface class generalises all the street kiosk interfaces as well as internet and other interfaces. The

operation

14

s perform data display and support Traveller interaction.
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Table 7 — Travel Terminal class and operations

Travel Terminal

accept cash/credit
advertise
debit

ISO/TR 14813-3:2000(E)

6.2.3 |Vehicle Interface

payment request
pre-payment
publish traveller information

sense security violation or alert

This sub-class of Travel Terminal is part of the Vehicle package and, generalises in-vehicle interfdces. The
operatjons perform data capture and display, other user communications, and support Driver and Passenger

interadtion.

6.2.4 |Roadside Peripheral

Table 8 — Vehicle Interface class and operations

Vehicle Interface

access paymentimeans

access vehicle & passenger data
commang’driver

deploy vehicle and instruct driver
interrogate fleet

notify driver

track vehicle & status

This interface class is part of the Roadway package. The objects interface signs, some types of serjsors and
commuinications."beacons. The operations support information flow between Drivers and the Roadwdgy control

classes.

© 1SO 2000 — All rights reserved

Table 9 — Roadside Peripheral class and operations

Roadside Peripheral

notify vulnerable

update control
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6.3 Information Classes

With each step in the elaboration of the architecture there is a more rapid growth in the number of information
classes than the other types. This is the nature of the large scale information and control system. Control is based
on a large amount of real time data, which is reduced to important parameters for key operations. To serve
historical, real time and transactional purposes the information classes and their associations constitute schemas
for notional object databases.

As noted at the beginning of clause 5, the level of abstraction of an architecture means that the parameters of the
class operations are themselves defined as information classes. These information classes are associated with
other clagses that generate and receive the messages of interest in the architecture.

The definjition of the information classes calls for more detailed TICS domain knowledge. In TC204\this domain
knowledde will be supplied by the various working groups.

Objects of an information class interact in the standard manner, that is through the operations defined |n their
interface.| These operations maintain data stored in the attributes of the object.

In architecture every information class has the same implicit set of generic operations
O create(...)

O upddte(...)

O retrigve(...)

O delete(...)

The diffefence between each class is the set of attributes\and parameters that the operations manipulate| When
they serve as parameters in the operations of control ¢lasses of the architecture, information objects are plways
used in their entirety.

6.3.1 Information Classes for Traffic Management and Traveller Information

The draft| standard ISO 14827 Message Format and Information Contexts for Traffic Management and Inforjmation
Centres (TMIC)2 has recently been developed by TC204/WG9. The data definitions in draft ISO 14827 are not
data dictlonary definitions, rather they" are informal definitions of complex data elements. Most of these data
elements|map to parameters of the_éperations in the sequence diagrams for the use cases in Traffic Management
and Traveller Information.

In elaborgting the architectdre a uniform approach was adopted in the use of the ISO 14827 data elementq. Each
data elenpent definition'maps to an information class definition, and the text in 1ISO14827 is used unchanged| Since
that docyment does ‘net use an object-oriented model there is some inconsistency in terminology. For example,
ISO 14827 often.refers to a “list of objects”; this should be read as the set of objects belonging to a clgss. A
dictionary of the_information classes so derived is given in Annex A.

There arg¢ 360 data elements in draft ISO 14827, identified in a naming tree. The root structure of this naming tree
has been defined as an aggregate of nine information classes in Figure 10. An information class is associated with
each top level data element of ISO 14827, using the name in the ISO 14827 naming tree as part of the class name.

The digits in the leading part of the class name are those used in ISO 14827 to indicate the position in the naming
tree. They are included because they are a convenient abbreviation for the information class names where they
occur as parameters in the sequence diagrams.

2) The classes derived here are based on draft N173H, 20-01-98.
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The remaining information classes were defined in nine hierarchies shown in Figures 11 to 19. The methodology
was to first view the leaf nodes (data elements) of the naming tree as candidate information classes. Consolidation
of these classes was performed as aggregations to the next level, according to the graph of the naming tree. In
order to avoid clutter the leaf information classes are not shown in the Figures 11 to 19. However the parameters of
the operations in the sequence diagrams of clause 7 of this report will usually be the aggregate classes.

There are a small number of exceptions where an aggregation association was not appropriate.

In Figure 11 “[1---] infrastructureMap” class is specialised into three subclasses. The ISO 14827 definitions
prompting these associations are:

O [11-] infrastructureMap: These are maps of the static physical network.

O [1L--] generalMap: This base map describes all relevant geographic features of the region.
O [1p--] transportMap: These are facilities operated by the relevant service provider.

0 [1B--] roadMap: No definition.

In Figlre 12 “[21--] vehicles” class is specialised into two sub-classes and it has two other classes felated in
standard associations. The ISO 14827 definitions prompting these associations’are:

O [2]L1-] individualVehilcelD: No definition — clearly a vehicle attribute’

O [2]2 ] governmentID: This information class shall consist of the vehicles (objects) that an agency Wwishes to
hgve identified in the manner indicated.

O [2]L3-] policeListing: This information class shall consist of the vehicles (objects) that an agency wishegs to have
identified in the manner indicated.

O [21L4-] vehicleCondition: No definition — clearly a‘vehicle attribute.

[0000] TMIC
[9---] tmicManagement
[T>=-] infrastructureMap
[8---] financialData
[2---] movingComponents [7---] transportSystems
[3---] effectsOnOperations [6---] userInformation
[4----] trafficUsage [5---] trafficManagement

Figure 10 — Top level aggregation of Information classes derived from the 14827 naming tree

© 1SO 2000 — All rights reserved 17
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[1---] infrastructureMap

[11

--] generalMap

[

11--] layer

[12--] transportMap

[121-] ptRoute

Figure 1= Information classes in the aggregation of infrastructureMap

[13--1roadMap

[131-] travelledWay

[133-]«eadFacility

[132-] roadComponent

[134-] tmFacility

[122-] transportNode

[135-] commercialServige

© 1SO 2000 - All rights reserved


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

[2---] movingComponents

[21--] vehicles

ISO/TR 14813-3:2000(E)

[22--] transportedObjects

[411-] individualVehiclelD

[214-] vehicleCondition

[212-] governmentID

[221-] driverLicence

[213-] policeListing

[222-] ptPassengers

[2230] cargoData

[2240] hazardousCargo

Figure 12 £Information classes in the aggregation of movingComponents

[225-] specialObject

© 1SO 2000 — All rights reserved
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[3---] effectsOnOperations

[31--] externalToRoad

[32--] atRoad

[3

11-] generalWeather

—

312-] backgroundEffect

[325-] roadWork

[324~}roadMaintenance

[313-] naturalEvent

[314-] localWeather

[315-]\readsidelncidents

[316-] serviceFailure

[323-] roadStructure

[322-] roadSurface

[321-] objectsOnRoadl

Figure 13 — Information classes in the aggregation of effectsOnOperations
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[4----] trafficUsage

[41--] vehicularMovement

ISO/TR 14813-3:2000(E)

[44--] crashOrEmergency

[414-] pollution

[413-] averageSpeed

[412-] trafficFlow

—
N

11-] trafficPresence

[42--] trafficDelays

[444-] emergencyCall

[443-] crashDelay

[442]] crashType

[421-] congestionDelays

[422-] exterpalCause

[43--] driverBehaviour

[441-] crashSeverity

[431-] undesirableDriving

[432-] illegalBehaviour

[423-] vehicularCause

[425-] controlDelays

[424-] temporarySpeedLimit

Figure 14 — Information classes in the aggregation of trafficUsage

© 1SO 2000 — All rights reserved
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[5---] trafficManagement

[51--] trafficControl

[51

3-] driverinstruction

[512-] laneControl

[511-] intersectionControl

[54--] surveillanceSystem

[542-] observerReport

[541-] machineSurveillange

[53--] responsePlans

[652--] travelTime

[522-] trafficRrediction

[532-] incidentStatus

[521-] influencingFactors

=g 1

oo

H H| D
MCIUTTInniReSpPuUlistc

Figure 15 — Information classes in the aggregation of trafficManagement
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‘ [6---] userInformation

‘ [61--] trafficiInformation ‘

|

‘ [613-] enforcementActivity‘

2000(E)

‘ [67--] vehicleMessage ‘

1

‘ [611-] trafficMessages ‘

‘ [612-] trafficCommands ‘

‘ [62--] routeGuidance ‘

‘ [621-] suggestedRoute ‘

‘ [6220] detour ‘

‘ [6230] diversion ‘

‘ [6240] parkingGuidance ‘

‘ [63<2]\privateJourney ‘

‘ [6730] transmitterMessage ‘

‘ [6720] engineMessage ‘

‘ [6720] tyreMes{

age ‘

[66--] fleetMessages ‘

[6610] ptMessages

[6620] freightMessages ‘

[65--] generalMessage ‘

[6520] publicRelations

‘[6510] emergencyMessage ‘

‘ [64--] ptiourney ‘

‘ [6320] tripPlan ‘

[6310] routePlan

[6420] routeProgress

‘ [6410] ptRoutePlan

Figure 16 — Information classes In the aggregation ot userintormation

© 1SO 2000 — All rights reserved
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[7---] transportSystems

[71--] roadUsers

[7500] transfers

[71

10] carOccupancy

[7120] rideSharing

[713-] parkingSupply

[714-] serviceAreaSupply

[74--] taxiOperation

[7420] taxiActuals

[7150] tollICharges

[7410] dispatchEstimate

[73--] freightOperation

[72<-]'ptOperation

[721-] ptSchedules

[7310] freightSchedule

[7320] freightActuals

[722-] ptActuals

[7230] ptSurveillance

Figure 17 — Information classes in the aggregation of transportSystems
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[8---] financialData

[8500] other Fransfd

\14

[8120] otherFines

811-] trafficFines

[8400] ptFares

[8300] parkingFees

[82--] telCollection

[8210] tollFees

[8220] tollGateTraffic

Figure 18 — Information classes in the aggregation of financialData

© 1SO 2000 — All rights reserved
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[9---] tmicManagement

[91--] tmicToTmic

[92--] systemOperation

[96--] externalToFmic

[95--] tmicToExternal

[93--] errorinformation

[94--] performanceMonitor

[0410] systemEfficiency

[9420] systemEffectiveness

[9460] otherStatistics

[9430] totalDelay

[9450] passengerThroughput

[9440] totalCrashes

Figure 19 — Information classes in the aggregation of tmicManagement
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7 Elaboration of the Sequence Diagrams

This clause presents the results of applying the elaboration method described in clause 5. The primary inputs are
the sequence diagrams of the core architecture in ISO/TR 14813 Part 2 and the new classes derived in clause 6 of
this document. The object interactions for each use case defined in the abstract sequence diagrams of ISO/TR
14813 Part 2 clause 8 are expanded by mapping each interaction to the expanded set of control classes. In this
process the number of object interactions is increased and the class operations defined in ISO/TR 14813 Part 2 are
replaced with a finer grained set of operations for the new control classes.

Since sequence diagrams document the logic of the use case, there is a one to one mapping with each use case of

the co
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objects
that is
many t
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transa
param
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particu

Somet
part of
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aggred
trafficH

e reference architecture in ISO/TR 14813 Part 2. All the classes involved in a sequence diagran
ed including some new classes which will be explained as they arise. Any class that provides.an
object interaction in a sequence diagram is called a key class in this report. Thus key cl3
Lished from classes which only occur as parameters in an object interaction of a sequence-diagram

the sequence diagram, each object interaction is represented by a labelled directed line bet
that are identified by their class name (see Figure 20). The number of pairings of Objects is not
the mapping of an interaction to source and target objects may be one to one,-0one to many, many
0 many. Also, many occurrences of the same sequence may occur in paralle/:\The label on the inte
me of the operation of the target class which is executed in order te~perform that part of a
ction. The parameters of the operation (which are transmitted between-objects, and which may
bters or output parameters or both) are identified in parenthesis after the operation name. In this el
y parameters identified are those defined in 6.3. Thus no parameter list can be regarded as

larly where there are no parameters listed.

mes a parameter of an operation does not map exactly to~an information class of 6.3. In these cs
an aggregate object conforming to the specified information class may be relevant as a parame

ation, i.e. [411-] trafficPresence (and recursively afny sub-aggregate objects as defined in Annex
low, [413-] averageSpeed, [414-] pollution. In_order to avoid clutter only the digits occurring in

name are used to identify parameters on the sequencé’diagram. These digits constitute a unique identifier|

h are first
operation
sses are

veen two
specified,
0 one, or
raction is
use case
be input
aboration
complete,
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ter. If, for

le, [41--] is a parameter, this means that there couldZbe one or more of the objects covered by t{hat class

A), [412-]
the class

The classes defined in 6.3 have been developed for applications in traffic management and information centres,
consequently they are most relevant to the (Traffic Management sequence diagrams (7.2) and partly to| Traveller
Information (7.1). Therefore the development of the sequence diagrams for Traffic Management (7.2) is freated in
more (letail than that of the other clauses. The object interactions defined for the sequence diagrams in other
clausep are largely without parameters:

7.1 Trpveller Information

7.1.1 |Pre-journey Inférmation

The abstract operations for Pre-journey Information in ISO/TR 14813 Part 2 are provided by the Transpprt Class.
This lepds to thé following key classes defined in previous clauses.

0 OiD Route

0 Journey

The following new control and information classes are required:

O Journey Schedule: This class is invented to maintain the mode segments and service times for the trips
generated for a journey. The class is associated with the Journey class.

0 Public Transport Schedule: A control class which supports the planning and operational functions of a fixed
route public transport system.

© 1SO 2000 — All rights reserved
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O Trip: This class is invented to control journey planning and execution. Journeys (for Travellers, Goods Items or

Commercial Vehicle Tours) are made up of one or more single mode Trips, thus there is an aggregate
ciation between the Trip and Journey classes. The operations of this class access route information,
choose the most suitable route and provide dynamic information.

asso

The sequence diagram for a journey planning exercise is shown in Figure 20. The first stage is to iteratively
validate the Traveller’'s journey request:

O Travel Terminal.initiate journey request ([641-])

in the light of feedback information got by comparing requirements with current conditions recorded by obj

the O-D H

o O-D

O Publ

The main

0  Jour

Some transactions of Route Guidance and Navigation (Figure 21 at line 2.2)\are then invoked which deve

individual
are then

0 Jour
O Trip.
O Trip.
g Jour

If the Tra
request is

The final
g O-D
712 R

The abst
Class, thé

g O-b

Route class which in turn interact with objects of the Public Transport Schedule class:
Route.access current conditions ([611-],[72--],[7120],[7131])

¢ Transport Schedule.access public transport running data ([72--])

stage is an iteration whereby the validated Journey specification is first defined:

ney.create ([641-])

Trip and Journey Schedule objects associated with the Journgy object. The details of the journg
eturned to the Traveller through the nested sequence of operations:

ney.iterate over trips (...)

hccess next segment (...)

pccess route ([641-])

hey Schedule.access schedule ([72--])

veller commits to this plan the transactions of Journey Payment (7.1.4) are invoked otherwise the j
updated and the iteration repeated:

fransaction is to update the(travel statistics:

Route.update travel date([62--])

bute Guidance and Navigation

e Roadway/Class and the Event Class. This leads to the following key classes defined in previous c

Route

ects of

op the
by plan

purney

act operations for Route Guidance and Navigation in ISO/TR 14813 Part 2 are provided by the Transport

auses.

0 Journey

O Trip

O Public Transport Schedule

0 Roadway Group

0 Incid

ent

The following new information class is required.

28
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O Probe: This information class is invented to generate resource use statistics from individual travel records
which are provided by the Resource control class.

The sequence diagram is shown in Figure 21. The first part is a maintenance iteration for geographic data:

0 O-D Route.update map data ([131-])

O Journey.update map data ([12--])

for traffic data;

o o

o R

D Route.update effects data ([3---])

adway Group.access prediction data ([522-])

O Probe.access route travel time data ([131-],[52--])

0 R¢adway Group.access traffic data ([52--])

O In
and pU
g Py
Relate

o o

cident.access predicted incidents ([5213],[5214])

blic transport data:

blic Transport Schedule.access public transport running data([72--])
 O-D Route objects exchange such data:

D Route.exchange data(...)

and dgta is prepared for application:

g o

D Route.generate advice(...)

This sdipports any routine enquiry by Travellers:

g o

The rdg
navigal

O Jg

The Jqg
generg

O T

D Route.access advisory data-([611-],[7---])

mainder of the sequence’ diagram is an iteration for servicing various types of planning, gui
tion application. If the\request is from a vehicle the journey is defined:

urney.create([631])

urney (forwhatever payload) is then analysed into component trips and the navigation or guida
ted:

p-create ([631-],[641-])

dance or

Ince data

0 O-D Route.access route conditions([631-],[641-],[52--],[7---])

o Tr

ip.generate route and guidance (...)

If the application is for navigation this is accessed as required:

O Trip.access route guidance ([62--])

If the application is for journey planning the transactions of Journey Schedule (7.1.3) are invoked.

© 1SO 2000 — All rights reserved
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7.1.3 Journey Schedule

The abstract operations for Journey Schedule in ISO/TR 14813 Part 2 are provided by the Transport Class. This
leads to the following key classes defined in previous clauses.

0 Journey
0 Trip

O Journey Schedule

The seqgyence diagram for each journey planning exercise is shown in Figure 22. The first stage is to.nitialise a
schedule

O Jourpey Schedule.create (...)
The main iteration is repeated for each trip:
O Trip.pccess next segment (...)

For thosg trips which require reservations the action is taken. The Demand Responsive Public Transport
transactigns (7.5.3) are invoked if necessary. After each actor interaction the-confirmed schedule is recorded:

O Journey Schedule.update time confirmation and price (...)
Once all frips have been processed the complete journey is checked:
O Jourpey Schedule.validate (...)

7.1.4 Journey Payment

The abstfact operations for Journey Payment in ISO/TR 14813 Part 2 are provided by Transport Class gnd the
Payment|Class. This leads to the following key classes defined in previous clauses.

0 Jourpey
O Jourpey Schedule
O Billing Record

The seqyence diagram {or,‘one journey planning exercise is shown in Figure 23. The first stage is to captyre the
payment means and commit to payment:

O Travel Terminalread payment card/tag ([2214])

O Jourpey.commit ([2214])

The main logic is an iteration whereby each trip in the journey is paid for by invoking the transactions of Payment
Transaction (Figure 59 at line 4.4.1):

O Journey Schedule.access segment and cost (...)
O Billing Record.create ([2214])
The final action is to give confirmation:

O Travel Terminal.confirm(...)

30 © 1SO 2000 - All rights reserved
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7.1.5 On-trip Traveller Information

The abstract operations for On-trip Traveller Information in ISO/TR 14813 Part 2 are provided by the Payment
Class. This leads to the following key classes defined in previous clauses.

O Yellow Pages Service
0 Billing Record

The sequence diagram for the set of transactions is shown in Figure 24. The first part of the sequence is devoted to
the mgintenance of information services:

O Yellow Pages Service.update general information (...)

0 Tnavel Terminal.provide yp advertisement (...)

The sgcond part is devoted to the maintenance of yellow pages services:
O Yellow Pages Service.update construct yp service (...)

O Yellow Pages Service.update yp service (...)

The main logic is an iteration for the provision of a yellow pages service:
0 Tnavel Terminal. yp request (...)

0 Trnavel Terminal.read payment card/tag ([2214])

O Yellow Pages Service.yp transaction (...)

0 Operating Interface.yp service order(...)

0 Billing Record.create ([2214])

followgd by use of the Payment Transaction (Figure 59 at line 3) and then
0 Tnavel Terminal.confirm yp request (...)

Indepgndent transactions arise’in the case of a Traveller revising plans for the remaining trips of a journely. These
are desgcribed in Pre-Journey Information (Figure 20 at line 3).

Indepgndent transactions support a Driver on route. These are described in Route Guidance and Navigation
(Figurg 21 at line.23).
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7.2 Traffic Management

The information classes identified in 6.3 were developed to meet the message and information contexts of traffic
management and information centres. Thus they are highly relevant to this clause. Therefore the elaboration in this
clause produces pairs of diagrams for each use case (e.g. Figures 25 and 26). There is one sequence diagram and
one class diagram, the latter showing the key classes and parameter information classes which occur in the former
diagram. The class diagram partitions the classes by package. In order to avoid cluttering the class diagrams it is
usual to associate a parameter information class with a key class in only one package. There is always a key class
with which each information class (parameter) can be associated.

7.2.1 |Traffic and Pollution Measurement and Control

The aljstract operations for Traffic and Pollution Measurement and Control in ISO/TR 14813 Part 2 are prpvided by
the Ropdway Class and the Event Class. This leads to the following key classes defined in 6.1,

0 Lqcal Control Group

0 R¢adway Group

O Viplation

The following new information classes are required:

0 Mpvement: This information class is invented to describe a stream/of traffic and to record measuremgnts about
thg associated traffic flow. The stream measured might be ‘over a particular manoeuvre, or over a more
lopsely specified route beginning in a specified road element and ending in a specified road element. It is

agsociated with the Local Control Group class.

O Parking: This information class is invented to record measurements about parking operations prgvided by
Parking actors. It is associated with the Roadway~Group class.

O Pollution: This information class is invented to record and process measurements about pollutipn. It is
agsociated with the Incident class.

The following new interface classes are'required:

0 Ro¢adside Peripheral: This jnterface class is invented to interface various signs, detectors and trans¢eivers to
TICS.

0O Ro¢adside Sensor: This interface class is invented to interface various detectors and transceivers to T|ICS. It is
a subclass of Roadside Peripheral.

O Vehicle Sepsor: This interface class is invented to interface special Automatic Vehicle Identification gquipment
to|TICS. Jtis’a subclass of Roadside Sensor.

The se easured
at the | ~ By objects
of the Local Control Group class and the Roadway Group class to develop the strateglc trafflc measurements In
parallel with these transactions any violation of regulations by individual vehicles is detected and acted upon.

quence diagram is shown in Figure 25. The main logic is a contrnurng iteration whereby Traffrc is

There are some less frequent maintenance transactions performed, dealing with reference geographic data,
operator data display and processing violations. These are placed outside the main loop.

Comments on some of the interactions of the sequence diagram in Figure 25 are given below.

Objects of the interface classes Roadside Sensor and Vehicle Sensor interface between sensor hardware and an
object of the Local Control Group class. They invoke two operations in the Local Control Group class:
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O Local Control Group.apply traffic regulations ([411-], [412-], [414-])

O Local Control Group.update sensor measurements ([411-], [412-])

In addition an operation in the Pollution class is invoked to derive the area pollution:

O Pollution.update pollution data ([414-])

Annex A contains documentation on each of the parameters, which can also be identified in Figures 11 to 19.

If the operation, Local Control Group.apply traffic requlations, determines that an infringement has occurred then
the followling operations are invoked:

O Violdtion.create ([411-], [412-], [414-])

O Vehitle Interface.warn driver ([6132])

Objects ¢f the Local Control Group class invoke operations in an object of the Roadway Group to grocess
measurements at the higher level:

O Roadway Group.integrate measurements ([41--])

0 Roadway Group.update current data ([412-], [413-])

0 Movement.update measurements ([412-])

The Polldtion class updates its higher level measurements:
O Polldgtion.update current data ([414-])

At the end of the iteration any adjustment to the attributes of objects of the Local Control Group or Sensor ¢lass is
requested:

O Local Control Group.update control data ([51--])
O Roadside Sensor.update control data:(..")
O Roadside Peripheral.update control data (...)

The above operations are justtwo of numerous examples of missing parameters, with no requisite data elements in
draft 1ISO|14827.

Traffic operators may select and display data:
0 Roadway Group.support operator access ([4---])

The final stage is used to process any violation and notify the conformance agency:

O Violation.process violation ([81--])
O Operating Interface.report violation ([81--])
The elaboration of the classes of the Roadway and Events packages developed in the above process is

summarised in Figure 26, with the key classes denoted by double rectangles. Associations already shown in
diagrams in clause 5 may not be included.
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Performance Evaluation

The abstract operations for Performance Evaluation in ISO/TR 14813 Part 2 are provided by the Roadway Class,
the Transport Class and the Event Class. This leads to the following key classes defined in previous clauses.

0 Roadway Group

0 Parking

0 O-DRoute

O Ingident

O  Pgllution

0 Probe

The sdquence of object interactions for the Performance Evaluation use case is shawn in Figure 27. The

isaco
Action
data is

A main

The fif
assesy

ntinuing low frequency iteration whereby a wide range of performance indicaters are gathered and &
5 to modify the active control strategies may be taken following this analysis, and the derived per
stored for long term reference.

tenance transaction keeps the reference geographic data current,

st part of the iteration is to gather all the relevant current data on which network performandg
ed. Thus the transactions are dependent on those of Traffic and Pollution Measurement and Co

relevamt data associated with other key classes is retrieved by the operations:

O In

Cident.access incident data ([42--])

O Probe.access route travel time data ([5211])

O Pq

o o

g o

O P4

The ks
out at 1

llution.access pollution data ([414-])
D Route.access travel data ([63--], ([64--])
D Route.access route datal([412-])

irking.access parking. data ([713-])

main part
Issessed.
formance

e will be
htrol. The

y computational-@pération is “analyse data” of the Roadway Group class. Note this analysis would be carried

a glob

he individualObject level (corresponding to a region analysis) and at the static (class) level (corresp
| analysis.across regions).

The remaining operations of the loop are responsible for storing the performance statistical data for this
long termreference:

onding to

beriod for

0 Roadway Group.update performance data ([94--])

0 Roadway Group.update traffic control data ([51--])

0 Roadway Group.update long term data ([4-], [5---], [94--])

O Incident.update long term data ([3---])

0 Pollution.update long term data ([414-])

0 O-D Route.update long term data ([521-])
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O Parking.update long term data ([713-])

The elaboration of the classes of the architecture is summarised in Figure 28, with the key classes denoted by

double rectangles.

7.2.3 Performance Prediction

The abstract operations for Performance Evaluation in ISO/TR 14813 Part 2 are provided by the Roadway
the Transport Class and the Event Class. This leads to the following key classes defined in previous clauses.

Class,

0 Roadway Group
0 O-DRoute
O Incident

The segyence of object interactions for the use case is shown in Figure 29. The iteration”“uses the Perfor
Evaluation transactions.

Preceding the main computation the incident data is retrieved and the performance data exchanged b
Roadway| Group objects:

O Incident.access predicted incidents ([5213], [5214])

O RoadwayGroup.exchange data ([51--], [521-])

The key ¢omputational operation is:

0 Roadway Group.predict network performance ([522-])

Note this|analysis would be carried out at the individual object level (corresponding to a region analysis) ang
static (clgss) level (corresponding to a global analysis across regions).

The remgining operations of the loop are responsible for distributing the prediction data:
0 O-DRoute.update prediction datas({522-])

O Roadway Group.exchange predictions ([522-])

mance

ptween

at the

The elabpration of the classes”of the architecture in the above process is summarised in Figure 30, with the key

classes denoted by doubte,rectangles.

7.2.4 Tiraffic Control

The abstfact.opérations for Traffic Control in ISO/TR 14813 Part 2 are provided by the Roadway Class. Thi
to the follpwing key classes defined in previous clauses.

5 leads

O Roadway Group

O Local Control Group
O Incident

O Parking

The following new information class is required:
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O Control Plan; This information class is invented to maintain the traffic control strategy and operational
parameters which can be implemented over the roadway network contained by one or more Roadway Groups.
It is associated with the Roadway Group control class.

The following new interface class is required:

0 Special Vehicle Interface: This information class is invented to interface special vehicle drivers to TICS.

The sequence of object interactions for the Traffic Control use case is shown in Figure 31. Information is provided
to Operators.

0 Operating Interface.operator data output ([41--])
Traffic|Operators can override control assynchronously:
0 Ro¢adway Group.update control strategy ([51--])
The mpin part of the sequence is a continuing low frequency iteration with an innerigher frequency itergtion. The
sequemce depends on the transactions of Performance Evaluation and Performante Prediction. The low frequency
transagtions then support changes to the current control strategy:
O Control Plan.compute plan ([3---], [4---], [51--])

0 Roadway Group.update incident strategy ([51--])

0 Lqcal Control Group.update control data ([51--])

O Parking.update control data (...)

0 Operating Interface.operator data output (...)

The cqntrol loop may invoke the transactions of\lnafrastructure Maintenance Management to perform infrastructure
changes.

Conformant or autonomous control transactions use the operation:

O Lqcal Control Group. generaté ¢ontrol parameters for peripherals (...)

High frequency control transactions involving the Roadside Peripherals are based on the operations:
O Lqcal Control Group.request priority ([211-])

O Lqcal Control Group.update rail traffic data (...)

O Roadside-Peripheral.update control data (...)

o O 1nrnting Interface nntify rail ( )

The elaboration of the classes of the architecture in the above process is summarised in Figure 32, with the key
classes denoted by double rectangles.

7.2.5 Incident Management

The abstract operations for Incident Management in ISO/TR 14813 Part 2 are provided by the Roadway Class and
the Event Class. This leads to the following key classes defined in previous clauses.

0 Roadway Group
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O Incident

O Pollution

0 Emergency

The following new control class is required

0 Commercial Vehicle Tour: This control class is invented to maintain and execute the plan for a commercial
vehicle tour

The following new information class is required

O Incident Response: This information class is invented to maintain response plans to be ‘used in ipcident
mangagement.

The sequence of object interactions for the Incident Management use case is shownnin*Figure 33. Opgrators
asynchrohously develop the Incident Response plans:

O Incident Response.create ([531-], [9614])

The nextl part is a regular iteration beginning with the transactions of Traffic and Pollution Measurement and
Control. Then the other sources of information provide additional data usirg the generic operation:

0 Roadway Group.update incident data ([2240], [414-], [44--], [3-~],4532-], [542-])
Once all incident data has been gathered it is analysed:

0 Roadway Group.data fusion (...)

If this analysis and reasoning requires action, the following transactions apply:

O Incident.create ([2240], [3---], [44--], [532-],{54--])

O Incident Response.match incident ([2240], [3---], [44--], [53--])

O Incident.update response data([531-])

Then thel Traffic Control cycle\is’ exercised to put the response into effect. If other responses are required an
Emergengy object is created:

O Emefgency.create([44--])
Finally ary traffic ‘control recommendations are sent to strategic peers:

0 Roadway Group.exchange data ([51--])

The elaboration of the classes of the architecture in the above process is summarised in Figure 34, with the key
classes denoted by double rectangles.

7.2.6 Demand Management

The abstract operations for Demand Management in ISO/TR 14813 Part 2 are provided by the Roadway Class, the
Transport Class and the Payment Class. This leads to the following key classes defined in previous clauses.

O Roadway Group

O O-D Route
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O Parking

O Public Transport Schedule

O Tariff

The following new information class is required

0 Demand Plan: This information class is invented to maintain the demand management strategy and

parameters which can be implemented over the roadway network contained by one or more Roadway Groups.
It |s associated with the Roadway Group control class.

The sgquence of object interactions for the Demand Management use case is shown in Figure 35.-"Thg operator
maintalins the demand response component of control plans by asynchronous interactions.

0 De¢mand Plan.update demand policy data(...)

The main management transactions are executed periodically. This is based ori.the Performance Prediction
transagtions and recent traffic messages:

0 O4iD Route.access travel data ([61--])

0 R¢adway Group.predict demand (...)

This is|followed by transactions which determine the action to be taken including Operator overrides.
0 De¢mand Plan.compute plan([3---], [4---], [52--], [61--], [7++])
0 Ro¢adway Group.update demand strategy(...)

Transgctions which might be executed subsequently-are:

O Parking.request to cater to demand(...)

0 Operating Interface.operator data output (...)

O Tarrif.request to cater to demand(...)

0 Operating Interface.operator data output (...)

O Public Transport Schedule.request service change(...)

0 Operating Interface.operator data output (...)

The pdrameters for the operations are not addressed in 1SO 14827.

The el horation-of tha claccac af tho architactiira 1n tha ahava
oot oH—oB— i e—EaSSeS—6— e —arertecrare— e —arove

classes denoted by double rectangles.

rocas
TocT

P G —with the key

7.2.7 Transport Planning Support

The abstract operations for Transportation Planning Support in ISO/TR 14813 Part 2 are provided by the Roadway
Class, the Transport Class, and the Event Class. This leads to the following key classes defined in previous
clauses.

0 Roadway Group

O Parking
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O Control Plan
O Probe
O O-D Route

O Public Transport Schedule

mercial Vehicle Tour

0 Com
O Incid
0 Polly
The follo

0 Eme
oper
0 Com,
oper
The seqy
session i

planning
O Eme
0 Com
O Prob
O Park
0 Polly
O Publ
g O-D
o O-D
The key

carried o
(correspg

ent Response
tion
ving new information classes are required

rgency Vehicle: This class is invented to maintain information about those vehicles used in eme
htions

mercial Vehicle: This class is invented to maintain information about these vehicles used in com
ations

ence of object interactions for the Transport Planning Support uSe case is shown in Figure 37. A p
5 typically based on Performance Evaluation. Then current,.and historical data relevant to the pa
ask is accessed:

Fgency Vehicle.access fleet operational data (...)

mercial Vehicle Tour.access fleet operational data\([73--])

e.access route travel time data ([52--])

ng.access parking data ([713-])

tion.access pollution data ([414-])

¢ Transport Schedule.aceess’public transport operational data ([222-], [72--])

Route.access traveldata ([62--])

Route.access route data ([41--])

computational operation is “decision support” of the Roadway Group class. Note this analysis wq

ut at the.individual object level (corresponding to a region analysis) and at the static (class
nding\to a global analysis across regions).

rgency

mercial

anning
rticular

uld be
) level

b
b
b

The reme

0 Cont

0 Dem

O Incid

iBa—-anaratian £ il | B ek nancibla-f. HAC o A obrat oo e
IIIIIIH U'JCIQ.LIUIID Ur T IUU'J arc ICD'JUI 1S9TUIC TU Iu Al Iy vV ol alcuy.

rol Plan.create ([51--])
and Plan.create (...)

ent Response.create ([531-])

The elaboration of the classes of the architecture in the above process is summarised in Figure 38, with the key

classes d

44

enoted by double rectangles.
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The abstract operations for Infrastructure Maintenance and Management in ISO/TR 14813 Part 2 are provided by
the Roadway Class and the Event Class. This leads to the following key classes defined in previous clauses.

0 Roadway Group

O Incident

The sequence of object interactions for the Infrastructure Maintenance and Management use case is_shown in

Figure
A tran
inform
instruc
O R
O In
O O

The el
classe

7.2.9

This ¢

39.

baction involves the development of the maintenance plan based on network geographic data he
htion classes associated with the Roadway Group. Future or immediate incidents are notified. Ope
fed on actions required:

adway Group.schedule maintenance ([3---])

Cident.create ([3---])

perating Interface.instruct operator(...)

pboration of the classes of the architecture in the above process is"summarised in Figure 40, wit
5 denoted by double rectangles.

Package Classes for Traffic Management

ause summarises the architecture elaboration for{Traffic Management at the package level. 1

each
Simila
generd

Only th

0 R¢adway (Figure 41)

o E
g Tn
Note t
Again

O TH

diagraans in this sub-clause bring together all the operations and information class associations identified
I

ackage. The operations listed for each key class are required in one or more Traffic Management
y the information classes occur in object ihteractions involving classes of the particular pack]
lised class is used to imply any sub-class«of'that class in order to avoid clutter.

ree packages have a significant rolexin Traffic Management:

ents (Figure 42)

ansport (Figure 43)

e Vehicles pagkage is about vehicle operation and safety.

t should-be’noted that the package architectures in Figures 41 to 43 are incomplete for several reas

e-€laboration is based on only one of the eight use case diagrams

d in map
ators are

h the key

'he class
in 7.2 for
Ise case.
age. The

ons.

O Information classes (and parameters) are restricted to those defined in draft ISO 14827.

Furthermore there are information dependencies which span other use case. For example, the Probe key class has
no operation to generate objects in the information class [52—] travelTime. The Vehicle Charges use cases would
give rise to such operations. For this reason the Resource key class does not appear in Figure 41.
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Events

[134-] tmFacility

integrate measurements
support operator access
update current data
update map data

‘ [4----] trafficUsage ’7

[81--] finePayment

‘ [51--] trafficControl

‘ [411-] trafficPresence ‘ ‘ [412-]

trafficFlow ‘

Local C

ontrol Group

apply traffic regulations
update control data
update sensor measurements

‘ [1323] turningMovements ’—

Movement

update map data
update measurements

‘ [412-] trafficFlow

Violation

create
process violation

Pollution

update current data
update pollution data

Parking

‘ [713-] parkingSupply }

update status

[414-] pollution

Figdre 26 — Packages, control and information classes for Traffic and Pollution and Measureme

Control

nt and
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Roadway Transport

‘ [521-] influencingFactors

‘ [132-] roadComponent ‘

[412-] trafficFlow
[131] travelledWay ‘ ‘ [4-] trafficUsage

O-D Route

access route data

access travel data
Roadway Group update long term data

analyse data
update long term data
update map data

update performance data [64--] ptJourney
update traffic control data

[63--] privateJourney ‘

[5--] trafficManagement [94--] performanceMonitor
Events
Incident
- access incident data
[713-] parkingSupply ‘ update long term data

‘ [5211] currentTravelTime

‘ [42--] trafficDelays ‘
Parking

access parking data [3---] effectsOnOperations ‘

update long term data

Probe

Pollution

access route travel time data

access pollution data
update long term data

[414-] pollution

Figure 28 — Packages. control and information classes for Performance Evaluation
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Performance Prediction

[Description
1 FOR each control period
1.1  Update current data
1.2 Getincident data
1.3 Exchange data

1.4  Predict network performance
1.5 Update prediction data

1.6  Exchange predictions
1.7 END ITERATION

O-D Route

O-D

r— update prediction data ([5225])

Route

Roadway Group

— Performance Evaluaton ——(O)
—access predicted incidents ([5213], [5214]) —>0

exchange data ([51--], [521-])

predict network performance ([522-])

exchange predictions ([522-])

Roadway Group

Incident

Incident

Roadway

Figure 29 — Sequence diagram for Performance Prediction

Events

Incident

Roadway Group

exchange data
exchange predictions
predict network performance

[51--] trafficControl

[52--] travelTime

access predictedhincidents

[5214] supplyChanges

[5213] demandChanges

Transport

O-D Route

update prediction data

[5225] routeTimes

Figure’30 — Packages, control and information classes for Performance Prediction
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Infrastructure Maintenance Management

[Description Operating Interface Roadway Group Incident
1 Do as required ‘
1.1 Schedule maintenance schedule —>
o maintenance
1.1.1 establish incident ‘ creat
1.2 Instruct operators instruct
. opeqator
1.3 End Iteration

Operating Interface Roadway Group Incident

Figure 39 — Sequence diagram for Infrastructure Maintenance Management

Roadway Events
Roadway Group InCident
schedule maintenance Create
1
*

[3---] effectsOnOperations

Figufe 40 — Packages, contrel and information classes for Infrastructure Maintenance and Management

© 1SO 2000 — All rights reserved 59


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

JuswabeuR\ 21jel] 10) SUOIIRIDOSSE SSB|D Uolfewlojul pue suolelado sse|o abeyoed Aempeoy — T ainbi-

sjuswainseaw ayepdn
erep dew arepdn

JUSWBAON

AiddnsBupired [-€1/] W

snyels arepdn

erep WwJd) fuo| arepdn
elep 1@1ued arepdn
puewsap 0} 191e9/03 }senbal
ejep Hupired ssaooe

Bunjred

7 aneAmoyy [TZTv] 7

juay

abeueoen [---G]

eIEp BWI [9ARI] 8]N0J SSBIJe

agoid

awi1enel [--zg]

7 abesnouyen [----] 7

7 syuswanobuiuiny [ezeT] 7

sreJsayd

SjuswaINseaw Josuas arepdn
erep oes rel arepdn
erep |01u0d arepdn

1sanbai Auoud
Jad 1oy sisyswesed |03U0D dresauab
suone|nbal oyen Adde

dnols jonuo) [ed07]

7 suoneladQuOs1oaya [---¢] W

Brepsnopiezey [0vzz]

7 siabBuassedid [-zzz] W

depeol [--€T]

BIEp |01U0D dljel) arepdn
erep onels arepdn
elep,eouewlopad arepdn
erep dew arepdn
elep/uwual buo| ayepdn
ABarensiuepioul ayepdn
ejep-fudpioul ayepdn
ABarens pueuwsp ayepdn
eyep ualnad arepdn
ABarens [0nudd drepdn
1sanbal Jauue|d LedsSuen
ssao2%e” Jojesado” poddns
aoueusUrew  a|Npayos
9ouewouad 3iomiau 101paxd
puewsap 101paid
sjuswalinseaw ayelbajul
suonoipald abueyoxa
elep abueyoxa
juawdojanap Abaresis Joj uoddns uoisioap
uoisn} erep

erep asAjeue

7 ais

[o1yaArenpIApUl [-TT2]

W lonuooaen [-1g]

7 JUBWBAONeNDIYSA [F-T1] 7
|‘ uoneuwuopuoen [F-19] 7
W aouepingainol [-§9] 7
swalsAsuodsuen [-1-/7] 7
\A Jonuopaosuewlopad [--6] 7

7 deesauab [--TT] W

asuodsayiuapioul [y T9

W 7

arealo

dnoio Aempeoy I - ued aindwod
¥
M A T~ ue|d |0hquod

erep Aoljod puewsap ayepdn|

Ued aindwod

areald)

ue|d puewsg
<pPpaERUNR>

© 1SO 2000 - All rights reserved

60


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

luswl

5HeUeN OTIJeTT 707 SUCIETO0USSE SSe[J UONeWIoIUT PUe SUONRISU0 SSe[0 8hesoed STuUaAd — ¢

sebueypA|ddns [yTzG]

uonnjjod [-yTv]

sabueyppuewsp [£TZS]

elep uonnjod arepdn
erep-tmial buo| arepdn
elrep1uslind arepdn
erep uohnjjod ssadoe

uonnjjod

y 91nbi4

juapIoul yorew
arealo

asuodsayiuapioul [-T€G]

walsAsaoue||lanins [--1G]

wswAedauly [--T8]

asuodsay 1uapiou|

asuodsayiuapioul [7T96]

uone|oIA ssad0id
areald

UoNeoIA

|[onuoodyyen [--1g]

skeja@aen [--zv]

suoneiadouOs1oays [---£]

eyep asuodsal arepdn
erep wia) buo| ayrepdn

sjuaploul paloipald ssadoe
BlRp JUBPIOUI SSB20e

9leald

juspidu|

T
areald

O@._.mOmDOU\_GN.mr_ _”O.VNN”_

snmeisiuspoul [-geg]

Aouabiawg

Aouabiswzi0ysesd [

61

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

62

O-D Route

[63--] privateJourney

access route data
access travel data

[412-] trafficFlow

update long term data

update prediction data

[64--] ptJourney

[5225] routeTimes

[72--] ptOperation

[521-] influencingFactors

[61--] trafficInformation

Public Transport Schedule

access public transport operational data
request service change

[2240] hazardousCargo

Commercial Vehicle Tour

access fleet\operational data

Emergency Vehicle

access fleet operational data

Management

\

‘ [222-] ptPassengers

[73--] freightOperation

Figure 43 << Transport package class operations and information class associations for Traffic
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7.3 Vehicle

7.3.1 Vehicle Status

The abstract operations for Vehicle Status in ISO/TR 14813 Part 2 are provided by the Vehicle Class, the Roadway
Class and the Event Class. This leads to the following key classes defined in previous clauses.

O Vehicle

0 Emergency
0 Lqcal Control Group
The following new interface class is required

O IniVehicle Sensor: This interface class is invented to interface various types of sehsors which are Jused on-
bgard a vehicle.

The sgquence diagram for one iteration is shown in Figure 44. The first stage menitors status from the velficle:
O Vehicle.monitor driver (...)

O Vehicle.monitor vehicle operation (...)

O Vehicle.monitor roadway environment (...)

O Vehicle.monitor inter-vehicle dynamics (...)

The ngxt stage collects data from the roadway system:

O Lqgcal Control Group.access collision avoidance data (...)

The ngxt stage conducts the safety analysissand alerts the driver if necessary:
O Vehicle.analyse safety (...)

O Vehicle Interface.alert driver (x.2)

The firfal stage conducts the"automated responses for collision avoidance:

O Vehicle.override-default control mode (...)

O Vehicle Intérface.get location (...)

d Errergency.create(...)

7.3.2 Vehicle Operation
The abstract operations for Vehicle Operation in ISO/TR 14813 Part 2 are provided by the Vehicle Class.

The sequence diagram is shown in Figure 45. The Driver's mode request results in the selection of one of the
following macro operations:

O Vehicle.operate in manual mode (...)

O Vehicle.control vehicle actuators (...)

© 1SO 2000 — All rights reserved 63


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

O Vehicle.control vehicle on automated highway (...)

Vehicle Status

In-vehicle Vehicle Local Control
[Description Sensor Interface Vehicle Emergency Group
1 Monitor status ————————————monjtor dnverg‘—ﬁﬁ
2 " ———————— monitor vehicle operation
3 " ————————monitor roadivay environment
4 monitor intertvehicle dynamics
5 Get external collision avoidance data access collision| avoidance data——>h

6 Analyse safety

IF necessary
Advise driver warn dri

END SELECTION

analyse safety

7.1
7.2

) Ty SeUyTTaTTS AT T o T Xt

9  [IF necessary

analyse collision potential

IF necessary l
n
|

9.1 Execute automatic control for emergency overrride default dontrol mode
9.2 '‘END SELECTION
10
10.1| Get location get locati
10.2| Request emergency assistance create——>
10.3 'END SELECTION
In-vehicle Vehicle Vehicle Emergenty/ Local Control
Sensor Interface Group

Figure 44 — Sequence diagram for Vehicle Status

7.4 Com

741 O

The abst

bhicle Operation
[Description | V/ehicle Interface Vehicle
1 Re%uest vehicle operational re%uest |
mode %p rational
ode |
2 CASE control mode of
21 Manual control: |
2.1.1 Operate with manual operate in
control as default anuall mode J
2.2 Automatic vehicle control:
2.21 Operate uner automatic — control vehicl
control with manual actuat?rs }
override
2.3 Automated highway: ‘
2.3.1 Operate under automated —— contral vehicl
highway protocol ON AUtoMmated
highway
3 END CASE \ ‘
Vehicle Interface Vehicle

Figure 45 — Sequence diagram for Vehicle Operation
mercial Vehiele

rder and~Shipment

aCtoperations for Order and Shipment in ISO/TR 14813 Part 2 are provided by the Transport Clag

s. This

leads to t

e-fottowing key classes defined-mprevious clauses:

0 Forwarder

0 Journey

O Trip

The following new control and information class is required

0 Goods Iltem: This class is invented to record journey planning and control the tracing of freight items.

64
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The sequence diagram for the elements freight shipment is shown in Figure 46. The first transaction supports the
selection of a forwarder from a TICS database:

0 Forwarder.select forwarder(...)

The main logic is designed to support the tracing of freight. This begins with the creation of an Goods Item object:

0 Goods Item.create (...)

The jo

Jrney details (which have been arranged externally) are then entered into the TICS database:

0 Jg
O Jg
Trip dg
g T
involvi
o o
and ing
O Jg
As the
g T
This p¢
o G
7.4.2

The al
Trans

o G
O Jg

O T

urney.create (...)

urney.insert goods([223-])

tails are entered:

p.create (...)

g interaction with the Carrier actor
perating Interface.freight booking (...)
erting the trip details in the journey.
urney.insert trip(...)

freight movement progresses the trips are logged:
p.log trip (...)

brmits the tracing of freight:

pods Item.trace([223-])

Commercial Vehicle Tour_Rlanning

pstract operations for, .Commercial Vehicle Tour Planning in ISO/TR 14813 Part 2 are provide
ort Class. This leads-toe-the following key classes defined in previous clauses.

pods Item

urney

p

The s

d by the

P H £ + 1 + + + lo + . A7 Tl £o011 H
JUTTILT Ulayralit 1Ul UTic JUUTTITY Pialitiiniy TATILIST 15 STTUWIT T T Tyurc &7 TTIic TUnowinty 1icw LU

information class is required

ntrol and

O Freight Complement: This class is invented to register goods items in optimised cargo complements for
commercial vehicles.

The first stage consists of registering goods items:

0 Goods Item.log arrival ([2230])

The main stage is to arrange freight complements for tours by iterating over all goods items awaiting shipment:
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O Goods Item.iterate over goods items ([2230])

O accessing the next trip for each goods item

O Goods Item.iterate over trips ([2230])

O Trip.access current trip ([2230])

O establishing a new tour if necessary

O Freid
0 Jour
O and
0 Jour
O Freid
O Trip.

The rem
Guidance
Processe

743 C

The abst
the Trans

0 Com
g Car
0 Jour
0 Jour
The follo

0 Com
O Com
vehi

ht Complement.create (...)

ney.create (...)

puilding up the freight complement and journey list:

ney.insert trip (...)

ht Complement.update (...)

Lipdate trip data (...)

pinder of this sequence is accomplished for each freight coaniplement by the transactions of
and Navigation (see Figure 21 at line 2.1), followed by transactions of Commercial Vehicle Admini
s (7.4.3):

bmmercial Vehicle Administrative Processes

act operations for Commercial Vehicle Administrative Processes ISO/TR 14813 Part 2 are provi
port Class and the Payment Class. This leads'to the following key classes defined in previous claus

mercial Vehicle

er

ey

ney Schedule

ving new control and information classes are required

mercial Vehicle Driver: An information class used to maintain data about commercial drivers.

mercialkVehicle Tour: This class is invented to control journey planning and execution for com
les<_It'is a specialisation of Journey.

Route
strative

Hed by
es.

mercial

O Tax or Fee: An information class which maintains the various charges which are incurred for use of Roadway
Resources.

The sequence diagram for one commercial vehicle tour administrative exercise is shown in Figure 48. The first
stage is for clearance:

O Com

O Carri

O Com

66

mercial Vehicle Tour.add driver and carrier ([221-])
er.clear carrier (...)

mercial Vehicle.clear vehicle ([2111])

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

0 Commercial Vehicle Driver.clear driver ([221-])
followed by the conformance agency checks:

O Operating Interface.conformance agency check (...)
The second stage is for pre-payment:

0 Commercial Vehicle Tour.update credit identity ([2214])

0 Jqurney.iterate over trips (...)
0 Tax or Fee.access segment charges (...)
O Jdurney Schedule.update time confirmation and price (...)

followdd by the transactions of Journey Payment.

7.4.4 |Commercial Vehicle Road Operation
The alpstract operations for Commercial Vehicle Road Operation in ISO/TR“14813 Part 2 are provided by the
Transport Class, the Roadway Class and the Event Class. This leadscto the following key classes defined in
previolis clauses.

O Resource

0 Commercial Vehicle Tour
0 Commercial Vehicle

O Viplation

The sgquence diagram for the different stages of vehicle operation during a commercial vehicle tour is [shown in
Figure|49. The first stage is to initialise(the vehicle interface from data already associated with an objéct of the
Commgercial Vehicle Tour class:

O Commercial Vehicle Tour.initiate vehicle interface (...)

The ngxt stage comprises the-iteration which monitors the state of the vehicle and its cargo:
O Injvehicle sensorémgnitor vehicle and cargo ([214-])

0 Co¢mmercial'VVehicle Tour.update vehicle and cargo data (...)

The ngxt stage comprises the iteration which allows the Carrier Operator to instruct the driver:

O CommerciatVehicte Tourinterrogate on-board data(f214-1)
O Commercial Vehicle Tour.update driver instructions([6620])
O Special Vehicle Interface.driver action request ([6620])

The next stage is about route guidance and other information using On-trip Traveller Information (Figure 24 line 3).
The next stage is the iteration repeated for each resource usage:

O Resource.recognise vehicle([41--])
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mercial Vehicle.classify vehicle([41-])

Resource.clear vehicle([211-])

Special Vehicle Interface.interrogate on-board data (...)

mercial Vehicle Tour.access trip data (...)

mercial Vehicle Tour.command vehicle ([612-])

0 Com
0

O

O Com
0 Com
O Sped
O Violg
0 Com
The final

ial Vehicle Interface.request driver action ([612-])
tion.create {[412-])

mercial Vehicle Tour.log trip segment (...)

O Violgtion.process violation ([811-])

0

68

Ope

ating Interface.report violation (([811-])

Stage is used to process any violation and notify the conformance agency:
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7.5 Public Transport

7.5.1 Route and Schedule Planning

The abstract operations for Route and Schedule Planning in ISO/TR 14813 Part 2 are provided by the Transport

Class. This leads to the following key classes defined in previous clauses.

O Public Transport Route

0 PybiicTransport Scheduie

0 Ro¢adway Group

O O1D Route

The sgquence diagram is shown in Figure 50. The first stage maintains the geographic database:

O Pudblic Transport Route.update map data ([121-])

The rgmainder of the sequence is an iteration conducted for each route.C~Fhere are two cases, th

maintgnance of an existing route:

O Pdblic Transport Schedule.request service change (...)

O Pudblic Transport Schedule.update schedule (...)

O Special Vehicle Interface.access vehicle and passengerdata([222-],[722-])
O Pudblic Transport Route.access route([121-])

0 OiD Route.access current conditions ([611-])

The sgcond case is for route planning:

O Pudblic Transport Route.create([121-])

O Pdblic Transport Route.update route([121-])

O Pdblic Transport Schedule.integrate vehicle and passenger data (...)
O O1D Route.accesswoute data ([522-],[7---])

O Public Transport Schedule.update schedule (...)

The remaihing logic is to generate and publish the timetable:

b first for

O Public Transport Schedule.generate timetable (...)

O Travel Terminal.publish timetable ([7211])

7.5.2 Fixed Route Public Transport

The abstract operations for Fixed Route Public Transport in ISO/TR 14813 Part 2 are provided by the Transport

Class and the Roadway Class. This leads to the following key classes defined in previous clauses.

O Public Transport Schedule
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O Roadway Group

The sequence diagram for operational maintenance of fixed route services is shown in Figure 51. The first stage
consists of accumulating all operational data and updating the schedule:

O Public Transport Schedule.update intermodal connection data (...)

O Public Transport Schedule.update schedule (...)

0 Roadway Group.access prediction data([522-])

0 Roadway Group.access public transport priority data(...)

O Spedgial Vehicle Interface.access vehicle and passenger data([222-])

O Roadway Group.priority request (...)

The nextistage accomodates operator overrides::

O Publlc Transport Schedule.update schedule (...)

O Roadway Group.priority request (...)

The final stages are to instruct drivers and to support traveller information/enquiries:
O Spedial Vehicle Interface.update driver instructions(...)

O Publlc Transport Schedule.access public transport running data ([72--])

7.5.3 Dpmand Responsive Public Transport

The abstfact operations for Demand Responsive Public Transport in ISO/TR 14813 Part 2 are provided |by the
Transporf Class. This leads to the following key.classes defined in previous clauses.

0 Jourpey
The folloying new control and information classes are required:
0O Demjand Responsive Vehiele: This class is used for dynamic dispatching of the fleet.

0 Demjand Responsive Vehicle Itinerary: This class is used for dynamic scheduling of the fleet.

The sequence diagram for a reservation request is shown in Figure 52. The first stage is to support tjaveller
informati]: ad heeenquiries:

0O Demjand)Responsive Vehicle Itinerary.reservation enquiry (...)

The main stage supports fleet scheduling and vehicle allocation:

0 Demand Responsive Vehicle Itinerary.make reservation (...)

O Special Vehicle Interface.interrogate on-board data(...)

The last operation involves the Location Data Source actor. If a new vehicle has to be dispatched:

O Demand Responsive Vehicle.deploy (...)
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O Special Vehicle Interface.update driver instructions(...)

The operator may override the dispatch decision:

0 Operating Interface.operator data output(...)

0 Demand Responsive Vehicle Itinerary.operator assignment (...)

The scheduling decision is finalised:

0 Démand Responsive Vehicle.update passenger data (...)
O Special Vehicle Interface.update driver instructions(...)

with foute guidance being provided through Route Guidance and Navigation (Figure 21

ne 2.2).

© 1SO 2000 — All rights reserved

75


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

Buluue|d a|npayas pue a1noy Joj weibelp ssuanbag — Qg ainbi4

9|Npayos 8oy a-o dnoio |noy aoeau| feuiia ] ERL=TIENT]]
uodsuel] olgnd Aempeoy uodsuel] olgnd SIS [epads |anes Bunesado
| !

r_.f NOILVH3LI AN3 4 e
([tT22.]) @inpayos ysiand W suoisinal arebinwold ez

s|gelswn uoneuwuojul
ENIETIETS) 7 a|gelswi a1eIaus 22
7 IASVO AN3 ¢ e1e

a|npayos
payos arepdn 7 ayepdn/erealn €zzeTe
. ‘'lep alnol 199 (AR AYAR WA
---21'[- erep a1noJ ssadoe
([---2]'[-22S)) eyep &1 7 erep 1obuossed
b1ep Jabuassed pue ajoiyan ajeibaul pue| ajo1yan aresbalu| 12212
, ([-te1)) @noagrepdn ——— a1nou arepdn FArAR A
} sia1aweled Buiuueld
ﬂ (-tzt) oyeoro *pl sapinoud Joreirado TCTC
:Buiuue|d ZcT?e
L RS
“N[-TT9]) suonpyod uaiind mmmuuﬂ 7 SuonIpuUod 189 T2eTTe
—([-T¢T]) jpanos ssaooe 7 anol 189 Z2ETTC
oINpPayds ([-zzk])'[-2z2]) erep J1afiusssed pue a|dIyan ssadde T uolfewuojul 193}4 199 1112
arepdn 7 9INPayos ssinay €TTC
<——abyeyo aoiniasfisanbai Z2TT2
abueyo doinles umm:rm_ abuelo ao1nI8s 1sanbay TTTZ
:abueyo olweuig TT?¢
10] UOISIASI 32IAI8S JSVD - T2
7 @1nol yoes o4 - 4
$A|‘|Q.._”N5v prep dew syepdn4— erep dew arepdn T
a|Npayos amnoy a-o dnoio amnoy aoepa| feuiwa | soepa| uonduosad|
uodsuel] olqnd ARempeoy uodsuel] olqnd 3|2IYaA [e1ads |anel ] Bunesado AUIUUE[g SINPaYoS ¥ 2INoy

© 1SO 2000 - All rights reserved

76


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

uodsuel] 21|ghd 81hoy paxiH J10j welbeip aduanbag — 16 ainbi4

11 o1jgnd ssasoe ——

feuiwa |
fonel]

aoela1U|
Buneilado

dnoio ginpayoss aoelaU|
Rempeoy Yodsueu] anqng 32IYaA [e10ads
| |
%TQINDV erep mc,ccE uodsue
>/
suononusul JaAup arepdn
<« jsenbas Awoud
< | a|npayos arepdn
e 3sanbai Auoud i |
| >l
erep Auold [Fzz2]) erep 1abuassed pue a|2iypA SSa29e
<—310dsuen 0_53% SSadpe — |
([-zzs)) erep uondipaid sseoe 7
a|npayos arepdn > |
<—————————®I¥p uondauuo
|
dnoio 3|npayos aoepalU|
Aempeoy lodsueu] ongng 3[0IYaA [eloads

D [epouwiaul arepdn -

[eulwia |
Jonel]

aoealU|
Buneilado

NOILvd3LlldN3y LT
IP||aAeI] wiou| 9T
sSuOonONI$UI JISALIP DAID ST
Auioud oufen 1sanbay TVT
sapuliano Joresado VT
Aond uyyen 1senbay ol
erep Buiuung s|oiyan 199 €CT
ereq Auioud 199 2CT
erep
2ouewloyad Hiomiau 189 121
suonelen

pue sgrewnsa axen T
singlul repowiaiu] TT
uofsinal yoea 4o - T

uonduosaq]

yodsuei] oljgnd aInoy paxid

77

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

uodsuel] 21|gnd aAlsuodsay puewaq 40} weibelq aduanbag — gg ainbi4

S[0IYBA

anisuodsay Aresaun| aoIyaA ERLENE ] aoeIa1U| feulwa |
puewsaq bAIsuodsay puewag Aauinor 3I0IYaA |eidads Buneiado |ones |
7 NOILVH31l AN3 €c
O— uonebineN pue mo{mu_zo 21noy (z'2) @ouepinb anoiue 122
suondNIISUl JIBALIP

F——————suononnsul 6261883 > yodsuen o1gnd apinoid 2z

: a|nppYos arepdn % 3|91YaAn -
M@U 1obuasked ewepdn i 0] Jabuassed ubissy 512
< Emu_cm_wwm Jlorelado Lx apuJano JoresadO VT2
indino elep Joresado > Joresado wuoyu| T2
7 NOILD313S AN3 zgctre
ﬁ ——————suonoNJISuUl JaALIP WEUQ: — il 11212
Koldep——— aJo1yan Aojdag 12712
3[oIyaA 8|qejrene ou H| AN A
i %‘ uongoo| Ph——A uoneos0| 19 TTTZ
elep pieog-uo Bmﬂotwac_ suone20| B|2IYaA 1899 1712
Aco:m?_wwm‘_ yew 1sarfbal juawbas duy axen T2
} ’ i 1senbl uonenlasal yoea o4 - z
f\ ﬁ Annbui uoneAiasal Annbui ooy py T

doman | puSmdumEeuen | feuinoe — sovpown el f S
m>wwccmo&wmm : SI2IYaA [e1dads Bunesado 1anes | VIOUSUEIT SIqNg SAISUOUSSY PUeWSd

© 1SO 2000 - All rights reserved

78


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

7.6 Emergency

7.6.1 Emergency Notification and Personal Security

The abstract operations for Emergency Notification and Personal Security in ISO/TR 14813 Part 2 are provided by
the Event Class. This leads to the following key class defined in previous clauses.

0 Emergency

The sgquernce diagranT for one notificationm is—stowm T Figore 53T e first—stage 15 to vatidate—tie—Traveller's
journey request:

0 Trnavel Terminal.sense security violation (...)

0 Trnavel Terminal.security request (...)

These|operations may involve the Location Data Source actor.

An emprgency object is created:

0 Emergency.create (...)

and th¢ Emergency Resources Allocation transactions (Figure 54 line-222) invoked.
Finally|the request is acknowledged:

0 Trnavel Terminal.acknowledge (...)

7.6.2 |Emergency Resources Allocation

The alpstract operations for Emergency Resources Allocation in ISO/TR 14813 Part 2 are provided by the Event
Class.|This leads to the following key classes defined in previous clauses.

O Erfnergency

0 R¢adway Group

O Emergency Vehicle

The following new information class is required

O Emergency Response: This information class is invented to maintain response plans to be used in eergency
management,

The sgquence diagram is shown in Figure 54. The first stage involves the maintenance and planning opergtions:

0 Emergency.update map data ([131-])

0 Emergency Response.create ([5313])

The main stage registers an emergency and determine if a response is required:
0 Emergency.create ([44--])

0 Emergency.incident or emergency message ([54--])

0 Emergency.data fusion (...)
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O Eme

rgency.assess status (...)

O Travel Terminal.acknowledge (...)

The seco

0 Eme

0 Eme

nd part of the main stage determines the response, allowing operator override:
rgency Response.match emergency ([44--],[5313])

rgency.update response plan ([5313])

Resourcs
necessar

s are deployed by the transactions of Emergency Vehicle Management (7.6.3). The incident is(ho
y:

0O Roadway Group.update incident data[44--])

The final

0 Eme

763 E

The abst

Stage is to integrate the state of current emergenies:

Fgency.exchange data (...)

mergency Vehicle Management

Class angl the Roadway Class. This leads to the following key classes defined in previous clauses.

O Eme

0 Eme

0 Eme

rgency
fgency Response

Fgency Vehicle

O Roadway Group

The seqy
0 Eme
0 Eme
0 Ope
0 Eme
O Sped

Once the
and then

ence diagram is shown in Figure 55, The first stage allows a response plan to be applied:
Fgency.apply response plan (..q)

Fgency Response.accessresponse plan ([5313])

ating Interface.operater‘data output (...)

Fgency Vehicleideploy (...)

ial Vehiclenterface.update driver instructions(...)

vehicles are committed the transactions of Route Guidance and Navigation (Figure 21 line 2.1) ar
anytraffic priority requested:

tified if

act operations for Emergency Vehicle Management in ISO/TR 14813"Part 2 are provided by the Transport

e used

O Roadway Group.priority request(...)

The final

0 Eme

part of the sequence is to iteratively assess the status of the emergency:

rgency.assess status (...)

O Special Vehicle Interface.track vehicle and status (...)

This operation may involve the Location Data Source actor.
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7.7 Electronic Payment

7.7.1 Payment Means

The abstract operations for Payment Means in ISO/TR 14813 Part 2 are provided by the Roadway Class. This
leads to the following key classes defined in previous clauses.

0 Resource

The seqy
standard

0 Trav
0 Trav

This is fo
Resourcs

O Trav
0 Resq
This is fo

O Ope

transactions for priming an electronic purse:
b| Terminal.read payment card/tag ([2214])
b| Terminal.accept cash/credit (...)

lowed by a message to the Collection Agent actor. The second stage is for establishing credit for
s:

bl Terminal.accept cash/credit (...)
urce.validate user credit (...)
lowed by a message to the Clearing Agent actor.

ating Interface.register user credit (...)

7.7.2 Fare Collection

The abst
to the foll

O Billin
The sequ
O In-ve
0 Speg
g Trav
0O Billin

This is fo

act operations for Fare Collection in ISO/TR-14813 Part 2 are provided by the Payment Class. Thi
bwing key classes defined in previous clauses.

g Record

ence diagram is shown in Figute 57. Most of the interactions are in the interface classes:
hicle sensor.detect passénger embark/disembark (...)

ial Vehicle Interface:count passengers (...)

b| Terminal.read\payment card/tag ([2214])

0 Record:create([2214])

lowed'by the Payment Transaction (Figure 59 line 4.3).

of the

use of

5 leads

7.7.3 Vehicle Charges

The abstract operations for Vehicle Charges in ISO/TR 14813 Part 2 are provided by the Roadway Class and the

Payment

Class. This leads to the following key classes defined in previous clauses.

0 Resource

O Billin

g Record

The sequence diagram for one journey planning exercise is shown in Figure 58. The first stage is to establish the

payment

84

means:
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O Vehicle Interface. read payment card/tag ([2214])

The next stage involves recognising a vehicle at the resource:
O Vehicle Sensor.specific actor in range

O Resource.recognise vehicle([411-])

followed by retrieving the identification and payment means from the interface objects:

O Vehicle Interface.access payment identification ([2214])
O Vehicle Sensor.access vehicle identification ([4111])

If necessary the driver is warned:

O Vehicle Interface.warn driver ([6132])

then the payment process begins:

0 Billing Record.create([4112],[2214])

followqd by the Payment Transaction (Figure 59 line 2).

7.7.4 |Payment Transaction

The aljstract operations for Payment Transaction in ISO/TR@4813 Part 2 are provided by the Payment Class and
the Event Class. This leads to the following key classes defined in previous clauses.

0 Resource

0 Billing Record

O Tariff
O Probe
O Viplation

The following new inforniation class is required
O Advance Payment: This information class is invented to apply advance payments made for Resource [use.

The sdquence-diagram comprising all the possible stages is shown in Figure 59. The first stage is a majntenance
stage flor tariffs:

O Tanffopdate anff{{715])

If the transactions are being invoked at the completion of a Resource use, e.g. Vehicle Charges (7.7.3), the Billing
Record object has to be selected, Probe data recorded, and any invalid use acted upon:

O Billing Record.select ([2214])
0 Probe.update resource use statistics (...)

O Violation.create([211-])
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The next

O Billin

14813-3:2000(E)

stage computes charges in various circumstances:

g Record.enter completion details ([2214])

0 Tariff.calculate charges (...)

O Advance Payment.reconcile[2214])

if credit

O  Billin

if debit

O Trav

which res

O Violdtion.create([2214])

Advance

O Advs

Periodiclly all payments are reconciled and request sent to the Clearing Operator agents:

O Billin
00 Ope

The final

O Violgtion.process violation (...)

O Ope

g Record.record creditor amount (...)

bl Terminal.debit request (...)

ults in an electronic purse calculation or the acceptance of cash or token. Again violations are procgssed:

payments are processed:

nce Payment.create ([2214])

g Record.reconcile collected fees (...)

ating Interface.request funds transfer ([8210],[8300],[8400],[8500])

Stage is used to process any violation and notify the conformance agency:

ating Interface.report violation (([811-])

86
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7.8 Safety

7.8.1 Safety Enhancement for Vulnerable Road Users

The abstract operations for Safety Enhancement for Vulnerable Road Users in ISO/TR 14813 Part 2 are provided
by the Roadway Class and the Vehicle Class. This leads to the following key classes defined in previous clauses.

0 Local Control Group

0 Venicle

The sdquence diagram is shown in Figure 60. It is a continual iteration. In the first stage the movements of vehicles
and pgdestrians are continually monitored and appropriate warnings conveyed:

O Lqcal Control Group.identify vulnerable (...)
O Vehicle Interface.warn driver ([612-])

0 Ro¢adside Peripheral.safety warning (...)
Anothgr stage focuses on vulnerable vehicles:
O Vehicle.monitor vulnerable vehilces(...)

O Vehicle Interface.warn driver ([612-])
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8 Elaboration of the Packages

This clause summarises the packages by developing a class diagram containing the key classes of the package
and their associations. The operations of each class are then listed . In 8.7 a matrix relating classes to their
involvement in sequence diagrams (hence use case) is given.

8.1 Roadway
The cl T Fgure 61
f: oadway
: J
Control Plan 1. — 1| Roadway Group | *
1
i 0 Qo
/ 0.1 K Demand Plan
1.*
Local Control Group
Q *
1 0.1 Parking
2.*
' *
Movement - * *
* Resource 1.%— >, Probe
I
Figure 61 — Key classes of the Roadway package
Control Plan

This class has the following operations:
os+3) create

o+ compute plan

Demand Plan

3) os+ denotes a static operation (see ISO 14813 Part 4)
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This class has the following operations:
os+ create

0+ compute plan

o+ update demand policy data

Local Control Group

This class has the following operations:
o+4 adcess collision avoidance data
o+ apply traffic regulations
o+ ge:[erate control parameters for peripherals

o+ identify vulnerable

o+ prigrity request
o+ updlate control data
o+ update rail traffic data

o+ updglate sensor measurements

Movemeint

This clas$ has the following operations:
o+ upIate map data

o+ update measurements

Parking

This clas$ has the following operations:
0+ acgess parking data

o+ make reservation

o+ reduest to cater to demand

o+ updglate control data
o+ updiate long term data

o+ update status

Probe

This class has the following operations:
0s+ access route travel time data

0+ aggregate statistics

0+ update resource use statistics

4 o+ denotes an instance (object) operation (see I1ISO 14813 Part 4).
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Resource

This class has the following operations:

o+

o+

os+

o+

o+

o+

clear vehicle
command vehicle

create

ISO/TR 14813-3:2000(E)

dlebit user
ecognise vehicle

alidate user credit

Roadway Group

This clpss has the following operations:

o+
o+
o+
o+
o+
o+
0s+
o+
o+
o+
os+
o+
o+
ost+
o+
o+
o+
o+
o+
o+
o+

o+

o+
o+

o+

hccess prediction data

ccess public transport priority data
ccess traffic data

nalyse data

ata fusion

ecision support for strategy development
exchange data

exchange predictions

integrate measurements

bredict demand

predict network performance
priority request

schedule maintenance

compute strategy

support operatof access

ransport planber request
pdate control strategy

pdate current data

ndate demand-stratea\
paate-gerahRa-stategy

update incident data
update incident strategy
update long term data
update map data

update performance data
update static data

update traffic control data

© 1SO 2000 — All rights reserved

95


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

ISO/TR 14813-3:2000(E)

8.2 Transport

The class diagram for some of the key classes of the Transport package is shown in Figure 62. More key classes
of the Transport package are shown in association with the Vehicles package.

Transport

Route

O-D Route

Trip

Freight Complement

1

*

Goods Item

*

1

Forwarder

T

0..1

< e

Public-Transport Route

Public Transport Schedule

Demand Responsive Vehicle Itinerary

1
1 Journey Journey Schedulé
Commercial Vehicle Tour | 1..* — 1 Carrier

Carrier

Figure 62 — Key classes of the Transport package

This class has the following operations:
o+ clear carrier

Commercial Vehicle Tour

This class has the following operations:

96
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os+ access fleet operational data
o+ access trip data

o+ add driver and carrier

o+ initialise vehicle interface

o+ interrogate on-board data

o+ log trip segment

o+ update credit identity

ISO/TR 14813-3:2000(E)

o+ :I:pdate driver instructions

o+ Wipdate vehicle & cargo data

Demand Responsive Vehicle Itinerary

This clpss has the following operations:

os+ make reservation
o+ Qperator assignment

0s+ feservation inquiry

Forwargder

This clpss has the following operations:

os+ kelect forwarder

Freight Complement

This clpss has the following operations:

os+ create

o+ UYpdate

Goods| Iltem

This clpss has thé)following operations:

0s+ |create

os+ |terate over goods items

o+ log arrival

o+ trace

Journey

This class has the following operations:

o+ commit

0s+ create

© 1SO 2000 — All rights reserved
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o+
o+
o+
o+

o+

insert goods

insert trip

ite

se

rate over trips

lect

trace goods

0s+ update map data

Journey $chedule

This clas$ has the following operations:
o+ acgess schedule

0+ acgess segment and cost

0s+ create

o+ update time, confirmation & price

o+ val|date

O-D Route

This clas

o+
o+
o+
o+

o+

5 has the following operations:

acgess advisory data

acgess current conditions

acgess route conditions

acgess route data

acgess route definition

os+ acfess travel data

o+ exg¢hange data

o+
o+
o+
o+
o+

o+

Trip

ge

erate advice

updiate effects data

updiate long term data

updlate map data

updlate prediction data

updlate‘travel data

This class has the following operations:
o+ access current trip

O+ access route

0+ access route guidance

0s+ create

98
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o+ generate route & guidance
o+ log trip

o+ update trip data

Public Transport Route

This class has the following operations:

ISO/TR 14813-3:2000(E)

0+ @ccess route
os+ create
o+ Update map data

o+ Yipdate route

Public [Transport Schedule

This clpss has the following operations:
0s+ jaccess public transport operational data

o+

0o+ access public transport running data
Ienerate timetable

0s+ Jntegrate vehicle and passenger data

o+ llequest service change

o+ ]:pdate intermodal connection data

o+ UWipdate schedule

8.3 Vghicles

The class diagram for the key classes of the Vehicles package is shown in Figure 63.

Commgrcial Vehicle

This clpss has the following operations:
os+ jaccess fleet eperational data

os+ [lassify vehicle

o+ ¢lear vehicle

o+ logtrip segment

Commercial Vehicle Driver
This class has the following operations:

o+ clear driver

Demand Responsive Vehicle

© 1SO 2000 — All rights reserved
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This class has the following operations:
Public Transport Vehicle...

0+ update passenger data
Special Vehicle...
o+ access fleet operational data

os+ deploy

Vehicles

Vehicle

/N

Trahsport

Special Vehicle

Emergency Vehicle Public Transport Vehicle Commercial Vehicle

/N

Demand Responsive Vehicle Commercial Vehicle Driver

Figure 63 — Key classes of the Vehicle package

Emergency Vehicle

This class has the following operations:
Special Vehicle...

o+ access fleet operational data
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0s+

deploy

Public Transport Vehicle

This class has the following operations:
o+ update passenger data

ISO/TR 14813-3:2000(E)

Specig

| Vehicle

This clpss has the following operations:
o+ access fleet operational data

os+ deploy

8.4 EV

ents

The class diagram for the key classes of the Events package is shown in Eigure 64.

Events

Emergency 0..1

Pollution

Violation

Fmprgpnr‘y qupnnqp

Incident

Incident Response

Figure 64 — Key classes of the Events package

Emergency

This class has the following operations:

© 1SO 2000 — All rights reserved
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os+ access fleet operational data

o+ apply response plan

O+ assess status

0s+ create

o+ data fusion

o+ exchange data

0s+ incident or emergency message

o+ up

os+ upfate map data

ate response plan

Emergency Response

This class has the following operations:

o+ acgess response plan

0s+ create

o+ majtch emergency

Incident

This clas$ has the following operations:
os+ acfess incident data

0s+ acfess predicted incidents

0s+ create

o+ upIate long term data

o+ up

ate response data

Incident Response

This class has the following-eperations:
os+ create

os+ match incident

Pollution

This class has the following operations:

o+
o+
o+

o+

102

access pollution data
update current data
update long term data

update pollution data
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Violation

This class has the following operations:
os+ create

0S+ process violation

8.5 Payment

The C|2LSS diagram for the key classes of the Payment package is shown in Figure 65.

Vehicle
Payment
Advance Payment Billing Record
Tariff Tax or Fee

* *

Yellow Pages

Resource

Figure 65 — Key classes of the Payment package

Advance Payment
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This class has the following operations:

0s+ create

o+ reconcile

Billing Record

This class has the following operations:

os+ cr¢ate

o+ enlr completion details
os+ reg¢oncile collected fees
o+ regord creditor amount

0s+ se|ect

Tariff

This clas$ has the following operations:

o+ calfulate charges
0s+ cregate
o+ reduest to cater to demand

o+ updlate tariff

Tax or Fge

This class has the following operations:
o+ acgess segment charges

Yellow P@ges

This clas$ has the following opérations:
o+ costruct yp service

o+ updgate generalinformation
o+ updlate ypsservice

o+ yp transaction

104
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8.6 Interfaces

The class diagram for the key classes of the interface packages is shown in Figure 66.

Roadside Periperals Travel Terminals

Roadside Peripheral Travel Terminal

ISO/TR 14813-3:2000(E)

AN

/N

Roadside Sensor Vehicle Interface§

% Vehicle Interface

Vehicle Sensor

Special Vehiclednterface

Operating Interfaces

In-vehicle Sensor

Operating Interface

In-veh

Figure 66 —Keéy classes of the interface packages

cle Sensor

This clpss has the following operations:

o+

o+

Letect passenger embark/disembark

onitor vehicle and-cargo

Operafing Interface

This clpss has the following operations:

o+
o+
o+
o+
o+
o+
o+

o+

CUIl IfUI nmraricec ClgCI Iby L,I ICL,I'\
freight booking

instruct operator

make intermodal reservation
make parking reservation
make ridesharing reservation
notify rail

operator data output
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o+ register user credit card

o+ report violation

o+ request funds transfer

o+ yp

service order

Roadside Peripheral

This clas$ has the following operations:

o+ safety warning

o+ up

ate control data

Roadsidg Sensor

This clas

o+ actpr in range

Roadside Peripheral

Special \}

This clas
0+ acq

ehicle Interface

o+ couynt passengers

o+ dri

er action request

o+ interrogate on-board data

o+ ftra

ck vehicle and status

o+ update driver instructions

Vehic

Travel Td

This clas
o+ acq

o+ ack

e Interface

rminal

ept cash/credit

nowledge

5 has the following operations:

5 has the following operations:
ess vehicle and passenger data

5 has thedollowing operations:

o+ commit to route & schedule

o+ confirm

o+ confirm yp request

o+ debit request

o+ initi

ate journey request

o+ provide yp advertisement

o+ publish schedule

o+ read payment card/tag

106
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o+ security request

0+ sense security violation

o+ update journey request

o+ yp request

Vehicle Interface

ISO/TR 14813-3:2000(E)

This cl

o+ access payment identification

o+ {

o+
o+

Tral

Vehicle

This cl

o+

enter route parameters

o+ ];et location

equest operational mode
varn driver

vel Terminal

b Sensor

$pecific actor in range

Roadside Sensor

8.7 Cl

The fo

8.7.1

This m|

Advan

Ce Payment

Payment Transagtion

Billing

Record

Ass has the following operations:

hss has the following operations:
o+ d@ccess vehicle identification data

Ass-Sequence Diagram Matrix

lowing clauses detail where classes have been used in a diagram.

Matrix for Key Control @and’Information Classes

atrix lists the Class_mame, followed by Sequence Diagrams (Use Cases).

Far

Jour

o=l 4o
cuncouun

ney Payment

On-trip Traveller Information

Payment Transaction

Vehicle Charges

Carrier

Commercial Vehicle Administrative Processes
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Commercial Vehicle
Commercial Vehicle Administrative Processes

Commercial Vehicle Road Operation

Transportation Planning Support

Commercial Vehicle Driver

Comm

Commer
Comm

Comm

Incider

Control P
Traffic

Transp

Demand
Demar

Transp

Demand
Demar

Demand
Demar

Emergen
Emerg

Emerg

Emerg

brcial Vehicle Administrative Processes

ial Vehicle Tour
ercial Vehicle Administrative Processes

ercial Vehicle Road Operation

t Management

lan
Control

ortation Planning Support

Plan
d Management

ortation Planning Support

Responsive Vehicle
d Responsive Public Transport

Responsive Vehicle Itinefary
d Responsive Public.Transport

CY
bncy Notification and Personal Security
bncy Resources Allocation

bricy Vehicle Management

Incident Management
Vehicle Status

Emergency Response
Emergency Resources Allocation

Emergency Vehicle Management

108

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=90d8c959d8392056e38af91a28f31573

Emergency Vehicle

Eme
Eme

Tran

rgency Resources Allocation
rgency Vehicle Management

sportation Planning Support

Forwarder
Order and Shipment

ISO/TR 14813-3:2000(E)

Freigh
Con

Goods|
Com

Complement
mercial Vehicle Tour Planning

Item
mercial Vehicle Tour Planning

Order and Shipment

Incident

Incig
Perfl
Perfl
Rou
Traf]

ent Management

brmance Evaluation
brmance Prediction

e Guidance and Navigation

ic Control

Incident Response

Incid

Trar

Journg
Coni

Coni

Den

ent Management

sportation Planning Support

y
mercial Vehicle Administrative Processes

mercial VehicleXTour Planning

and Resporisive Public Transport

Journey Rayment

Jou

ney,Schedule

Order and Shipment

Pre-journey Information

Route Guidance and Navigation

Journey Schedule
Commercial Vehicle Administrative Processes

Journey Payment

Journey Schedule
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Pre-jou

rney Information

Local Control Group

Safety Enhancement for Vulnerable Road Users

Traffic & Pollution Measurement & Control

Traffic Control

Vehicle Status

Movemeint

Traffic & Pollution Measurement & Control

O-D Rout
Demar

e
d Management

Performance Evaluation

Performance Prediction

Pre-jou

rney Information

Route suidance and Navigation

Route and Schedule Planning

Transportation Planning Support

Parking
Demar

d Management

Performance Evaluation

Traffic & Pollution Measurement & Control

Traffic

Transp

Pollution
Incider

Perforn
Traffic

Control

ortation Planning Support

t Management
hance Evaluation

& Pollution Measurement & Control

Transp

oFtation Planning Support

Probe
Payme

nt Transaction

Performance Evaluation

Route Guidance and Navigation

Transportation Planning Support
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Public Transport Route
Route & Schedule Planning

Public Transport Schedule
Demand Management

Fixed Route Public Transport

Pre-journey Information

Route & Schedule Planning
Route Guidance and Navigation

Trarjsportation Planning Support

Resoufce

Conmmercial Vehicle Road Operation
Pay]:ent Means
Payment Transaction

Vehicle Charges

Roadway Group
Demand Management

Emgrgency Resources Allocation
Emgrgency Vehicle Management

Fixed Route Public Transport

Incident Management

Infrgstructure Maintenance Management
Perfprmance Evaluation

Perfprmance Prediction

Route & Schedule Planning

Route Guidance and Navigation

Traffic & Pollution’/Measurement & Control
Traffic Control

Trarjsportation Planning Support

Tariff
Demand Management

Payment Transaction

Tax or Fee
Commercial Vehicle Administrative Processes

Trip
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Commercial Vehicle Tour Planning

Journe

y Schedule

Order and Shipment

Pre-journey Information

Route Guidance and Navigation

Vehicle

Safety
Vehiclg
Vehicld

Violation
Comm

Payme
Traffic

Enhancement for Vulnerable Road Users
Operation

Status

brecial Vehicle Road Operation
nt Transaction

& Pollution Measurement & Control

Yellow Pages

On-trip

872 M

This matiix lists the Class name, followed by Sequetice Diagrams (Use Cases).

In-vehiclg
Comm

Fare C
Safety
Vehiclg

Traveller Information

atrix for Interface Classes

Sensor
ercial Vehicle Road Operation

pbllection
Enhancement for Vulnerable Road Users

Status

Operating Interface

Comm

Comm

brcial Vehicle Administrative Processes

brcjal Vehicle Road Operation

Comm

preial Vehicle Tour Planning

Demand Management

Demand Responsive Public Transport

Emergency Resources Allocation

Emergency Vehicle Management

Fixed Route Public Transport

Incident Management

Infrastructure Maintenance Management
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Journey Schedule

On-trip Traveller Information
Order and Shipment
Payment Means

Payment Transaction
Performance Evaluation

Route & Schedule Planning

Route Guidance and Navigation
Traffic & Pollution Measurement & Control
Traffic Control

Trarjsportation Planning Support

Roads|de Peripheral
Safgty Enhancement for Vulnerable Road Users

Traffic & Pollution Measurement & Control

Traffic Control

Roads|de Sensor
Traffic & Pollution Measurement & Control

Specigl Vehicle Interface
Conjmercial Vehicle Road Operation

Demand Responsive Public Transport
Emgrgency Resources Allocation
Emgrgency Vehicle Management
Farg Collection

Fixed Route Public Transpert

Roufe & Schedule Planning

Traffic Control

Travel[Terminal
Demand Responsive Public Transport

Emergency Notification and Personal Security
Emergency Resources Allocation

Fare Collection

Fixed Route Public Transport

Journey Payment

On-trip Traveller Information

Order and Shipment

Payment Means
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Payment Transaction
Pre-journey Information
Route & Schedule Planning

Route Guidance and Navigation

Vehicle Interface
On-trip Traveller Information

Route suidance and Navigation

Safety [Enhancement for Vulnerable Road Users
Traffic |& Pollution Measurement & Control
Vehicl¢ Charges

Vehiclg Operation

Vehicle Status

Vehicle Sensor
Commercial Vehicle Road Operation

Traffic & Pollution Measurement & Control

Vehiclg Charges
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9 Package Interfaces

The control and information classes defined in 8.1 to 8.5 interact with the actors through interface classes identified
in 8.6. The collaboration between the interface classes and the other classes is documented in the following
clauses.

Each clause contains a diagram with a collaboration linkage shown between each class for which there is a

corresponding message in the sequence diagrams of clause 7. There may be multiple messages between each
class pair._The direction of the message from the originator is shown hy arrow and the message is identified by a
label of the form

Sequepce Diagram:operation name

where [the class of the operation can be derived by following the arrow direction on the diagram. For edample, in
Figure|67, there is a message from the interface class Special Vehicle Interface to the Roadway Group clgss:

Emergency Vehicle Management:priority request(...).
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9.1 Roadway Interfaces

The collaboration between the Roadway classes and the Interface classes is documented in Figure 67. The
number of message types between collaborating pairs is summarised in Table 10.

Table 10 — Matrix count of Roadway class Interface class collaborations

Roadway | Local Resource | Demand Movement | Parking
Srotp controt Plan
Group
Operating 12 2 2 1 1 3
Interface
Vehicle 2 3
Interface
Special 1 1 2
Vehicle
Interface
Roadside 4
Peripheral
Roadside 2
Sensor
Vehicle 1 3
Sensor
Travel 2
Terminal
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9.2 Transport Interfaces

The collaboration between the Transport classes and the Interface classes is documented in Figure 68. The
number of message types between collaborating pairs is summarised in Table 11.

Table 11 — Matrix count of Transport class Interface class collaborations

Operating | Vehicle Special Travel
Interface Interface Vehicle Terminal

Lat. £
mniTacc

Commercial 5 3
Vehicle Tour

Public 3
Transport
Route

Goods Item 3

Trip 3 1
2
5

O-D Route

Journey

Forwarder

Demand 2 2
Responsive
Vehicle
Itinerary

Public 4 3 2
Transport
Schedule
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9.3 Vehicle Interfaces

The collaboration between the Vehicles classes and the Interface classes is documented in Figure 69. The number
of message types between collaborating pairs is summarised in Table 12.

Table 12 — Matrix count of Vehicles class Interface class collaborations

In-vehicle Vehicle
Sensor Interface

Vehicle 5 6

Vehicle Status:
get location()

:Vehicle Interface

Safety Enhancement for —
Vulnerable Road Users:
warn drlveg' P
Vehicle Operation:

Vehicle Status:
warn driver()
> - 2
Vehicle Operation: contr-
ol vehicle actuators()

operate in manual mode()

Vehicle Operation:

120

‘Mehicle control vehicle on
automated highway()
Safety, Enhancement
for Mulnerable Road
| . — Users: monitor vulnerable
Vehifle Status: monitor vehicles()
roaday environment() - s N
Vehicle Status: Vehicle Status: monitor
monitor driver(-) inter-vehicle dynamics()
-
-~
Vehicle Status: monitor ‘In-vehicle Sensor

vehicle operation()

Figure 69 — Vehicle Package Interfaces
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9.4 Events Interfaces

The collaboration between the Events classes and the Interface classes is documented in Figure 70. The number
of message types between collaborating pairs is summarised in Table 13.

Table 13 — Matrix count of Events class Interface class collaborations

Operating | Special Roadside | Travel
Interface Vehicle Sensor Terminal
Incident 1
Response
Incident
Emergency 1 3
Response
Emergency 4 2 4
Violation
Pollution 1

-~ T Incident Management:

Emergency Resources create()
Allocation: create()

Incident Management:
update response data()

Payment Transaction:
‘\repon violation()

Traffic & Pollution

:Operating Interface
Emergency Vehicle
Management: operator

data output()/(

Measurement & Control:

report violation()
\ Commercial Vehicle
Road Operation: report

‘\violation()

e

Emergency Resources
Emergency Resources Allocation: update map data()
Allocation: update

response plan()‘/

e

Emergency Resources
Allocation: incident or
emergency message()

Emergency Notification
& Personal Security: Emergency Resources

create() Allocation: incident or @
- emergency message()
-
‘Travel Terminal

:Emergency.

—>
Emergency Resources
Allocation: acknowledge() Emergency Notification
& Personal Security:

acknowledge()

lanagement: update driver
instructions()

Measurement & Coftrol:

Emergency Vehicle i
update pollution dath()

T Traffic & Pollution

Emergency Vehicle,
Management: track ¥ehicle i

and, status()
:Special Vehicle Interface -
:Roadside Sensor

Figure 70 — Events Package Interfaces
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9.5 Payment Interfaces

The collaboration between the Payment classes and the Interface classes is documented in Figure 71. The number
of message types between collaborating pairs is summarised in Table 14.

Table 14 — Matrix count of Payment class Interface class collaborations

On-trip Traveller
Information: construct

yp service()/(

On-trip Traveller
Information: update

yp service()/,

On-trip Traveller Information:
yp service order() /

Demand Management:
operator data output()

Operating | Travel
Interface Terminal
Yellow Pages | 4 3
Billing Record | 1 1
Tariff 2
‘Yellow Pages

On-tfip Fraveller Information:

‘\yp tramsaction()

On-trip Traveller
Information: confirm

\yp request()

/'On—trip Traveller
Information: update
general informatiofi()

On-trip Traveller
Information: providg
\yp advertisement()

| Teavel teminal |

Joperating Interface |
\

—>

-
Tariff
Payment Transaction:

update tariff()

Figure 71 — Payment Package Interfaces

Fare Collection: create()'/

Payment Transaction:
request funds transfer()

:Billing Record

122
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10 Dependencies between Packages

ISO/TR 14813-3:2000(E)

The control and information classes defined in 8.1 to 8.5 interact as shown in the sequence diagrams of Clause 7.
The collaboration between the classes of the various packages is documented in the following clauses.

Each clause contains a diagram with a collaboration linkage shown between each pair of classes in different
packages for which there is a corresponding message in the sequence diagrams of clause 7. There may be
multiple messages between each class pair. The direction of the message from the originator is shown by arrow
message is identified by a label of the form

and th

Seque
where
Figure
Roadw

Route

10.1 |

hce Diagram:operation name

ay package:

Roadway - Transport Collaboration

(Guidance & Navigation:access route travel time(...).

the class of the operation can be derived by following the arrow direction on the diagram:) ‘For eXample, in
72, there is a message from the class O-D Route of the Transport package to the)yProbe class of the

The collaboration between the Roadway classes and the Transport classes is documented in Figurd 72. The

numbsg

10.2 |

The cd

r of message types between collaborating pairs is summarised in/Table 15.

Table 15 — Matrix count of Roadway class Jransport class collaborations

Roadway Resource | Probe
Group

O-D Route 8 1

Commercial 1 1

Vehicle Tour

Emergency 1

Vehicle

Comimercial 1 1

Vehicle

Bublic 6

Transport

Schedule

Roadway - Vehicles Collaboration

llaboration between the Roadway classes and the Vehicles classes is documented in Figure 73.

10.3 Roadway - Events Collaboration

The collaboration between the Roadway classes and the Events classes is documented in Figure 74. The number

of message types between collaborating pairs is summarised in Table 16.

© 1SO 2000 — All rights reserved
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:O-D Route

:Probe
. .
<+ Transportation Planning
Navigation: access route Support: access
9 : route data()

travel time data()

Performance Evaluation:
access route data()

Route Guidance &
Navigation: access
prediction data()

Transportation Planning
Route Guidance & Support: access
Navigation: access travel data() -
:Emergency Vehicle

traffic data()

Performance Evaluation:

Demand Management: access
travel data()

Performpance Evaluation:
adcess travel data()

Egﬂtﬁi%_sfehqeudeuslf Transportation Planni_ng
‘Roaldway Grou service c.hange() Demand Management:  Supporftkaccess public
-Rogcway Lroup request service change() transpert operational
> data()

Transport: access public  Transport; access
transport priority data() prediction data()

Transportation Planning
Support: access fleet
\ operational data()

Cpmmercial Vehicle
Road Pperation: classify

vehicle()/(

‘ :Commercial Vehicle

updarte fong wernT aatag)

__

Transportation'\Plarinning

Support: aceess flegt
operational data()

:Public Transport §chedule

Incident Management:
update incident data()

\ :Commercial Vehicle Tp

:Resource ‘ —
Commercial Vehicle
Road Operation: log
trip segment()

Figure 72 — Roadway - Transport Collaborations

Vehicle Status: access c-
ollision avoidance data()
<+

c
=

Vehicle

Figure 73 — Roadway - Vehicles Collaborations
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| :Violation

:Local Control Group ‘

—»
Traffic & Pollution
Measurement & Control:
create()

Payment Transaction:

create()
Commercial Vehicle Road —
Operation: create()

Performance Prediction:

access predicted ——
incidents() ’W‘
= 4

Performance Evaluation:

‘Resource update long term dat% = _
Infrastructure Maintenance
Incident Management: & Management: create

update incident strategy()
- Incident Management:
Traffic Control: update create()

incident strategy() Performance Evaluation:
access incident data()
Transportation Planning
Support: create()

:Roadway Group —> ‘ -
| :Incident Response

\
Performance Evaluation:
update long term data() Transportation Planning
— Support: access
pollution data()

Sy
:Pollution

Incident Manag
update incident data

Performance Evaluation:
access pollttion data()

Emergency Resources
Allocation: update
incident data()

Incident Management:

Emergency Resourcés update incident data()

Allocation: create()

Incident Management:
create()

:Emergency

Figure 74.~~Roadway - Events Collaborations

Table 16 —\Matrix count of Roadway class Events class collaborations

Local Resource | Roadway
Control Group
Group
Violation 1 2 1
Incident 7
Incident 1
Rocsnanse
Respon
Pollution
Emergency
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10.4 Roadway - Payment Collaboration

The collaboration between the Roadway classes and the Payment classes is documented in Figure 75. The
number of message types between collaborating pairs is summarised in Table 17.

Demand Management: reque-
st to cater to demand()

:Roadway Group

—>

:Tariff

Payment Transaction: ent-

er completion details() Payment Transaction:

debit user()

> -
:Resource :Billing Record
— —
Payment Transaction: Vehicle Charges: create

select()

“
Payment Transaction:
:Probe

update resource

10.5 Tra

The colla]

126

r)oration between the Transport classes and the Events classes is documented in Figure 76.

use statistics()

Figure 75 — Roadway - Payment Collaborations

Table 17 — Matrix count of Roadway class Payment class collaborations

Probe Resource | Roadway
Group
Tariff 1
Billing Record 4 1

nsports Events Collaboration
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Route Guidance &
Navigation: access
predicted incidents()
:0-D Route —> ‘Incident

Emergency Vehicle
Management: deploy()

- y
:Emergency Vehicle Emergenay

Figure 76 — Transport - Events Collaborations

10.6 Transport - Payment Collaboration

The cdllaboration between the Transport classes and the Payment classes is gocumented in Figure 77.

Journey Payment: create()

—>
:Billing Recqgrd
:Journey
Commercial Vehicle
Administrative Processes:
access segment charges()
—>
1Commercial Vehicle Tour :Tax or Fele

Figure 77 — Transport - Payment Collaborations

10.7 Yehicles - Events Gollaboration

The cdllaboration between the Vehicles classes and the Events classes is documented in Figure 78.

*Vehicle .Emergen
—
Vehicle Status: create()

Figure 78 — Vehicles - Events Collaborations
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Annex A
(informative)

Management and Information Centres Information Classes

The draft standard ISO 14827 Message Format and Informatlon Contexts for Traff|c Management and
Informatj : Hsed in

classes § A data

ISO 14827 is under revision by TC204/WG9 and the definitions given here are based on draft N173H, (1998-01-
08). Thg descriptions of the data elements provided in N173H have been copied verbatim) into this dicfionary,
except thiat the description is usually introduced with the words “This information class shall consists of...[. The
terminology used in N173H is not consistent with the object-oriented model and so tepms such as “file” and “list”
occur. The reader will have to translate these terms into appropriate object-oriented terms, (e.g. file and lisf might
correspoind to the members of a class, or to the attributes of a complex object).

In Figure JA.1 the class [0000] TMIC is a virtual base class to define global attributes.

[0000] TMIC

[9---] tmicManagement

[1---] infrastructureMap

[8---] financialData

[2---] movingCemponents

[7---] transportSystems

[3---] effectsOnOperations

[6---] userinformation

[4----] trafficUsage [5---] trafficManagement

Figure A.1 — The top level of the naming tree for the information classes defined in the data dictionary

A.1 Infrastructure Map

[1---] infrastructureMap

These are maps of the static physical network. The units used at this level may be specified in DC[13].

Attributes:

128 © 1SO 2000 — All rights reserved
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name/address [[1---] infrastructureMap.] The name/address of the group responsible for the information class.

[11--] generalMap This aggregate information class shall consist of a layered map of a region, including its
transport system. This base map describes all relevant geographic features of the region. It is desirably a
digital, GIS - layered map in GDF format based on the work of TC204/WG3. The version (or revision or
edition) is covered by the obligatory DC[14b]. All the map layers described elsewhere in [1---] are uniquely

linked to the map. The contents of the map should be acceptable to all the traffic and transport

operators

using the system. The map can be formally authenticated by users, employing the DC[15] facility. The
map publisher (or assembler or producer) is uniquely specified by mandatory attribute A1, and each layer

publisher by attribute A2.

[1

Attributes:
map name/ID [[11--] generalMap.] Identifying

region name/ID [[11--] generalMap.] ldentifying

[111-] layer The map layer publisher (or assembler or producer) is uniquely specified by npandatory

attribute.
Attributes:
layerID [[111-] layer.] Administrative.
publisher [[111-] layer.] Administrative.
--] transportMap These are facilities operated by the relévant service provider.

[121-] ptRoute This information class shall consistof a map layer of pt routes and stations. This
layer of pt routes, bus stops, train statiods; access links, facilities for the handicapped,
particular emphasis on road-based routes: pt schedules are covered in [721-].

Attributes:
ease of use of station [[121-](ptRoute.] Definitional Attribute.

fare structure [[121-] ptRoute.] Definitional Attribute.

link travel time J[121-] ptRoute.] Definitional attribute. Should be considered for both
congested.conditions and for both normal and handicapped travellers.

time for passenger to traverse station [[121-] ptRoute.] Definitional attribute. The transfe
associated with Definitional attribute is described in [75--].

transit type [[121-] ptRoute.] Identifying attribute. Will cover whether heavy rail, light rail, bus,

[122-] transportNode

is a map
etc., with

light and

process

ptC.

[1221] parkingFacility This information class shall consist of a map layer of parking facilities.
map layer locating car parks and parking stations. The supply of available spaces is ¢
[7131].

Attributes:

usage fees [[1221] parkingFacility.] Definitional attribute.

[1222] freightTerminal This information class shall consist of a map layer of freight termin
supply of available spaces is covered in [7133].

© 1SO 2000 — All rights reserved
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Attributes:
usage fees [[1222] freightTerminal.] Definitional attribute.

[1223] rideSharePickup This information class shall conist of a map layer of ride-share pick-up

points.

This is a map layer of nominated pick-up points in an endorsed ride-share (car-pooling) system.

Attributes:

organiser’s name/ID [[1223] rideSharePickup.] Identifying attribute.

[13-]

—

ride-share rules [[1223] rideSharePickup.] Definitional attribute.

[1224] ptStation This information class shall consist of a map layer of pt stations. This map la
often be incorporated into [121-]. Station includes any pt passenger access point)

Attributes:
station ID [[1224] ptStation.] Identifying 1
station access parameters [[1224] ptStation.] Definitional attribute
roadMap
|31-] travelledWay Road (or link, although link often invalves direction) includes bridges, ferrie
tunnels. Routine operating characteristics are covered. in [132-], as all roads are considereg
comprised of operating lanes.Short-term closures weuld be initially noted in [132-]. However,
will subsequently be updated if an entire road closes; is blocked, becomes impassable, or reope
Attributes:
chainage [[131-] travelledWay.]
classification/type [[131-] travelled\Way.] Identifying 2

name/ID [[131-] travelledWay.] Identifying 1

yer will

s, and

to be
[1311]
NS.

[1311] roadLayer Thig-information class shall consist of a map layer of the road network, its links and
nodes, and their.connectivity. This layer gives the location of the road network. It also giyes the
distance (chainage) along the road, from some defined but arbitrary datum, which is useg¢l often
used to locatefoad features.

Attributes:
linkvaverage travel time [[1311] roadLayer.] Definitional attribute.

[1312] pathLayer This information class shall consist of a map layer of independent paths. This layer

gives—the independent paths —usually restricted 1o pedestrdans—bicycles—and simiarvahicles.

130

Various jurisdictions will use attribute Definitional attribute differently.
Attributes:

cross-section [[1312] pathLayer.] Definitional attribute.

surfacing [[1312] pathLayer.] Definitional attribute.

user restrictions [[1312] pathLayer.] Definitional attribute.
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